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SITUATIONS OPEN 





VERSEAS EMPLOYMENT.—The Following 
SKILLED MEN are REQUIRED for 
important work in the Tropics : 
(a) ELECTRICIANS for Internal Wiring of 
Buildings. Salary £400. single, £525 
married me 
MECHANICAL FOREMAN to Supervise 
Maintenance and Repair of Mechanical 
Excavating and Road Plant and Lorries. 
Salary £450 single, £575 married men ; 
(c) MOTOR TRANSPORT FITTERS to work 
under (B). Salary £400 single, £525 
married men ; 
DRIVERS for ne. Excavating and 
Road Plant. Salary £480 
An added hour’s bonus is paid for overtime. 
Free passages, free quarters and camp kit, free 
medical attention. Annual leave at the rate of 
18 days per annum. Sick leave with pay for 
illness occasioned by service. Outfit allowance 
£25.—Written applications (no interviews), 
giving full particulars of age, training, expe- 
rience, and name of present employers, should 
be sent to the SECRETARY, Overseas Manpower 
Committee (Ref. 390), Ministry of Labour and 
National Service, Hanway House, Red Lion 
Square, London, W.C.1. 8746 A 


(B) 


(D) 





SITUATIONS WANTED 


DVERTISER DESIRES CHANGE, Post-war 
prospects. Over military age, good nego- 
tiating technical organiser, valuable connection, 
public utility engineers, builders, surveyors, P.W. 
Pause, The London, home counties.—Address, 
, The Engineer Office. P4359 B 

a “3 Chiet of Ins 

MECH. EN 


ion or Works ao 

INEER, A.M.I. Mech. E., 

DESIRES ecuitable POST where excellent expe- 

rience on C.LA. work would be of service.— 
Address, P4352, The Engineer Office. P4352 B 











(43), Controlling Large 
concern, DESIRES CHANGE; exception- 
ally wide experience in mech., elec., civil and 
chemical engineering, also research, development, 
and sales organisation. 

Release arranged end of September. 
Address, 8768, The Engineer Office. 


HIEF ENGINEER 


8768 B 





HIEF ENGINEER, DRAUGHTSMAN, or 
WORKS MANAGEMENT Sound wide 
—— ress work, steel auto. body, chassis 
esign an production, aircraft production, 
bo tooling aforesaid. Experienced full-size 
lay-out man. Workshop organisation. Age 31.— 
Address, P4355, The Engineer Office. P4355 B 


Vite Man You Are Seeking is Not Amongst 
bane a in this Column, a Small 

cement, the ‘‘ Situations Open ”’ 
a— will Quickly and Economically Produce 
the Right, Selection of Applicants, at the same 
time Eliminating Waste of Effort, Waste of 
Time, and Waste of Copter. The eharge is 
Four Lines or under, 6s.; each Additional Toe, 
1s. 6d. Box Numbers, 1s. extra, which includes 
despatch of all replies. 








RSEAS EMPLOYMENT.—FOUR FORE- 
MEN are REQUIRED for the Mathe- 
| Instrument Office, Calcutta. Basic pay 
plus £81 (war allowance) per annum at 
ot rate of exchange (1 ru uals 1s. 6d. 
x). Payment for systematic overtimes 
ufurnished quarters and medical attentions 
is of six months’ basic pay on satisfactory 
ination of service. Pay from date of 
ation. Age not less than 30 years. 
FICATIONS. 
Two Foremen for instrument assembly and 
mw. Full apprenticeship in reputable firm 
wacturing scientific instruments and at he 
Tine. experience in all branches of inst: 


+ Foreman for machine gg 
renticeship in engineering 
7 lowed by at least five years’ ataieied 
moduction engineers. Full knowledge of 
o-date ope methods of small com- 
i parts = = in manufacture of scientific 
unents ~sgue a cL up capstan 
a aechl ines, machines, &c., 
in manufacture of an i eomponent parts to 
‘turing tolerances experience 
mtrol of labour. 
: Foreman for works inspection. Five 
eto ont with reputable firm of 
uiific and/or optical instrument makers and 
‘quent experience in responsible ition in 
ction department dealing with ang 
fuction: of instruments, such as telesco 
peulars, fire control instruments, &c. 
te will be given to candidate with penctical 
ience in manufacture, testing, and ins ion 
ential and medical components prior to 
mbly and finished instrument. Sound know- 
.of scientific subjects, including optics, 
tial. Must be capable of writing reports, 


titten applications (no interviews), giving full 

J age, apprenticeship, experience, and 

“secon employers, should be sent to 

Hee (ef 413), Mintek ot Labour aud 
(Ref. ), inistry 0 ur an 

ional Service, Hanway House, Ked Lion 

ineondon, W.C.1, not later than 30th 
, 1942, 8752 a 
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of 


en nber, 





NOTICE 


CORRESPONDENCE re Accounts and Remit- 
tances should be sent in future to: 


28, ESSEX STREET, STRAND, LONDON, W.C.z, 
and NOT to Bath. 


This change has been caused by enemy action, 
and co-operation is earnestly asked for. 











SITUATIONS OPEN 


IMPORTANT 


Advertisers in Situations Open Column 
should —. themselves acquainted with 
the terms of 


STATUTORY RULES & ORDERS 
1941 No. 2069 


RESTRICTION ON ENGAGEMENT ORDER 


HE Post You are Seeking May Not be 

Advertised in this angen Bi but do not lose 

the Opportunity of B ‘our Requi a pe 
before all those who woul bs interested 

An Advertisement in “he 


ing Engineering Concerns for 
Four Lines, 6s.; 1s. 6d. for each ‘Additional L By 
There is no way of covering so large a 


SITUATIONS OPEN 





TO ADVERTISERS UNDER BOX NUMBERS 
IN SITUATIONS OPEN SECTION. 


«se the benefit of applicants, te Proprietors 

- en to insert brief notices that vacancies 

led, upon receipt of notifications from the 

‘Ad vertions. These notices (limited to one line) 

will be free of o and co-operation is 
asked for. 








OMMERCIAL ENGINEER.— 
FACTURING CONCERN 

ONCE the SERVICES 
TRICAL ENGINE 
rience and knowledge of Offi 
Candidates should have experience in 
ground and Overhead Transmission Schemes and 
Allied Equipment. Salary commensurate with 


could employ you. 
* Sit 





ADY TRACER, Fully Experienced in Various 
branches of engineering tracing, SEEKS 
good POSITION in London; West End pre- 
ferred.—Address, P4360, The Engineer Office. 
B 





For continuation of Small Advertise- 
ments see page 2. 
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The Engineer 


Annual Subscription Rates 
(including postal charges) 


BRITISH ISLES £3 5 0 
CANADA £218 6 
ABROAD... £3 3 0 


(except Canada) 


PATENTS 


MACHINERY, &c., WANTED 





HE BATTELLE MEMORIAL INSTITUTE, 
the Proprietors of Patents Nos. 491,791 and 
491,839, for ** Separating Materials such as Coal, 
and Ore,’ are DESIROUS of ENTERING into 
NEGOTIATIONS for the GRANT of a LICENCE 
under these patents or to TREAT for the SALE 
of the PATENTS co —Full particulars may 
be obtained from WITHERS and SPOONER, 
Chartered Patent 148/150, Holborn, 
London, E.C.1. 8764 H 


lou 





ADVERTISEMENTS 


The Charges for Classified Advertisements ane he 
per line up to one inch—minimum charge, 
 -oty occupying one inch or more at the rate of Se 
= inch, Box num 1/- extra, except in the 
advertisements under ‘‘ — anted.’’ 

Seders MUST be accompanied by a remittance. 
The rates for Displayed Advertisements will be 
forwarded on application. Classified Advertisements 
cannot be inserted unless delivered before TWO 
o’clock on Wednesday afternoon. 


Letters relating to the Advertisement and the Publish- 
ing Departments of the Paper are to be addressed to 
the Publisher ; ali other letters are to be addressed 
to the Editor of THE ENGINEER. 

Postal Address, 

28, Essex Street, Strand, London, W.C.2. 
as Address, 
** Engineer Newspaper, Estrand, London.”’ 
Tel., Central 6565" (10 lines). 





SITUATIONS WANTED 





LANNING and PRODUCTION ENGINEER 
DESIRES CHANGE to home counties. 
Wide practical, technical, and managerial expe- 


rience in jigging, tooling, and production in 
automobile and aircraft factories. Present posi- 
tion chief planning engineer controlling repair 
and flight of Cat. B. bomber aircraft.—Address, 
P4356, The Engineer Office. P4356 B 


\ fe ENGINEER (21), Higher National 

Certificate, mechanical engineering; ordi- 

nary National Certificate, electrical ; workshops 

and D.O. experience, DESIRES responsible pro- 

gressive POST, Assistant to Works Manager or 

Engineer.—Address, P4351, The acy o 
4 











1B 
AGENCIES 
GENT, Representing Building Trades, RE- 
i QUIRES additional PRODUCTS. E..en- 


sive connection, all Government Departnia ts, 
architects, contractors, factories. Home counties. 








= Ry gee of BRITISH PATENT 
469,605, relating | to * ane a in 
or ame to Alloy Steels,’ DES. ENTER 
into NEGOTIATIONS with one or more firms in 
Great Britain for the SALE of the PATENT 
RIGHTS or for the GRANT of LICENCES to 
manufacture under royalty.—Inquiries'! to 
addressed to YOUNG and CO., Chartered 
Patent Agents, 21, Bourne End noah, zo 
719 H 


OUBLE-SIDED Single-crank POWER PRESS 


R pay 6in. stroke, minimum 100 tons 
pressure.— dress details, 8757, The Engineer 
Office. 8757 F 





We are licensed by the Machine 
Tool Control for the purchase of all 
classes of Machine Tools, and we offer 
good prices for surplus Machinery 
in any quantities, large or small. 


F. J. EDWARDS, LTD. 


359, EUSTON ROAD, LONDON, 
N.W.1 
Telephone No. : EUSton 4681 


Telegrams : “Bescotools, Norwest, London.” 










‘E CEN 
BEST FOR JOINTING FIRgy 
AL.CURTIS &CO. Paving 


WESTMOOR WO. 
GHATTERIS, Cambs. Tele, 


{ GWYNNES PUMPS [ 


HAMMERSMITH, LONDON, 
MAKERS SINCE 1849 ; 
CENTRIFUGAL PUM: 
FOR ALL SERVICES 





































wood, Middlesex. 
. ay * PROPRIETORS of the PATENT No. 
88,773, for ‘‘ Method of and Apparatus for 
the Reproduction of Three-dimensional Objects,”’ 
are DESIROUS of ENTERING into ARRANGE- 
MENTS by way of LICENCE and otherwise on 
reasonable terms for the purpose of EXPLOIT- 
ING the same and ensuring its full development 
and aimed working in this country.—All com- 
munications should be addressed in the first 


instance to Haseltine, Lake and Co., 28, South- 
ampton Buildings, Chancery Lane, London, 
W.C.2. 8760 H 





HE PROPRIETORS of the PATENT No. 
510,479, for ‘‘ Improved Apparatus for 
Picking or Lifting Stones or the like from the 
Ground,’’ are DESIROUS of ENTERING into 
ARRANGEMENTS by way of LICENCE and 
otherwise on reasonable terms for the purpose of 
EXPLOITING the same and ensuring its full 
development and practical working in this 
country.—All communications should 
addressed in the first instance to Haseltine, Lake 
and Co., 28, Southampton Buildings, Chancery 
Lane, London, W.C.2. 8759 H 





VARIOUS IMPROVEMENTS RELATING TO 
Pg ny ATION AND RECONDITION- 
DETACHABLE DRILL BITS, THE 
FORMATION OF SHANKS THEREFOR, 
= SLOTTING DEVICES FOR SUCH 


HE OWNERS of — PATENTS Nos. 
505,879, 506,129, 506,130, 507,819, and 
507,820 DESIRE to DISPOSE of the PATENTS 
or to GRANT LICENCES on reasonable terms 
for the purpose of EXPLOITING the inventions 
and ensuring their full commercial development 


Te] 


Address, P4353, The Engineer Office. and practical working in this country. 
P4353 _D Inquiries to : 4 
H. D. FITZPATRICK & CO., 
Chartered Patent Agents, 
SUB-CONTRACTING 94, Hope Street, Glasgow, C.2, and 49, Chancery 
Lane, London, W.C.2. 8761 H 
WANTED 





|e WORK REQUIRED, Large or 
small lots, suitable for Centre Lathes (9in. 
ers. by 8ft.), Slotters, 
&c.—STRINGERS, 


Drills, Shapers, Planers, 
Ltd., Wincobank, Sheffield. 
8084 Mw 





OFFERED 


IRMS with Any or All of the FOLLOWING 
CAPACITIES AVAILABLE REQUIRED 
for the Manufacture of Small and Medium-size, 
Special-purpose Machines :—Turning, Planing, 
Shaping, Milling, Fitting; also Iron, Brass, 
and Steel Casting. Priority work, long runs, and 
post-war prospects.—Address, P4320, The Engi- 
neer Office. P4320 Mo 


EQUIRED, FIRM Able to UNDERTAKE the 

» MANUFACTURE of STEEL PRECISION 

MOULDS, suitable for operating in hydraulic 
presses to conform plasticised materials. These 
moulds would ultimately be required in fairly 
big quantities, and firms able to undertake this 
work should communicate with ADER- 
FLUSH, Ltd., Stapleford Road, Trowell, 
Nottingham. P4232 Mo 


WS. a FIRM to UNDERTAKE GRIND- 
ING, POLISHING, and HARDENING 
SMALL HAMMER HEADS. Government work. 
—Address, P4346, The Engineer Office. 
P4346 Mo 

















MACHINERY, &c., WANTED 
wy ANTED, ONE PLATE EDGE PLANING 
MACHINE capable 


of planing plates 
35/40ft. in length. Address 


full particulars, 
8755, The Engineer Often 8755 F 








Vy JANTED, TWO Double-ended Slide BOLT 
HEADING MACHINES for ji>. to lin. 

— —Address particulars, 8754, The a 

Office. F 





AANTED, STRAIGHTENING MACHINE for 


R.S8. Joists up to 10in. or 12in. deep.— 
Address full particulars, 8753, The Engineer 
Office. 8753 F 





LFRED HERBERT, Ltd., Coventry, PAY 
BEST PRICES FOR ‘SECOND - HAND 


MACHINE TOOLS in good condition by first- 
class makers. 

Write, wire, or "phone, and our representative 
will call. 

*Phone : 88781 (12 lines), Coventry ;__ Tele- 
grams: ‘‘ Lathe, Coventry.’ 1002 F 





LL CLASSES of MACHINE TOOLS WANTED, 
i cash paid.—NORMAN POTTS, 105, Alcester 
Road South, King’s Heath, womens” 4 
765 F 


For continuation of Small Advertise- 
ments see page 60. 


M°LAREN 


LIGHTWEIGHT HIGH SPEED 


DIESEL OIL ENGINES 


FOR EVERY PURPOSE 
J. & H. McLAREN, Ltd., LEEDS, 10. 





























STONEBREAKERS 


Crushing Rolls, Screens, 
Elevators and Conveyors 
Complete Plants for Fine Crushing 
or Macadam are our Speciality 


ROBERT BROADBENT & SONS, Ltd, 
Phenix Ironworks, STALYBRIDGE 
Tel. No. 296 Tel. Address—Broadbent Stalybridge 


BOILER SETTERS 
& ERECTIONS L" 


LENDAL TERRACE 
LONDON - S.W.4 




















— pa. MAln— 


STEEL FRAMED BUILDINGS 


FOR HOME & OVERSEAS 
VINCENT HOUSE, ver SQ., yy gs oon 


Telegrams: 


ephone 
Kelvin, Sowest, London Victoria 83 754 : nnd 











CRANKSHAFTS 
MACHINED COMPLETE 


@ All types of forgings 
@ All special steels in stock 


STRINGER & Co. (SHEFFIELD) Ltd. 





Wincobank Steel Works, SHEFFIELD 
























STACE SYNTHETIC 
RUBBER COMP 


SEAL -with 
Stace rings 





C), 










M. E. STACE & CO. LTD. 14 PORTLAND ST. cup: 


ROBERT STEPHENSON 
HAWTHORNS LT), 


DARLINGTON and NEWCASTLE-On, 
London Office: 20,GROSVENOR GARDE 

















LOCOMOTIVES “,: 
Telegrams : ‘elepi 
motive eee nie yee. 
Rocket Darlin 


Fossicker, Sowest, Londo Shoat 
Codes : Bentleys, ‘The New Standay 















COMPANY LTO. 
FILTERING WATER WORKS ENGINE 


TERILISING PURE WATE 


FTENING.. WINDSOR HOUSE KINCS HY, 


Worthington-Simpson—Pun 
LONDON...Tel.:—Holborn 4271 (ii 
NEWARK.......... Tel.:—Newark 601 
MANCHESTER... .- Tel.:—Blackfriars 3 
BIRMINGHAM........ Tel.:—Midland 
NEWCASTLE.....Tel.:—Newcastle 22 
GLASGOW............Tel.:—Douglas 


























a 
o} ee od 
SEE DISPLAYED ADVERTISEMEN 


WOOTTON BROS,,| 


COALVILLE, NEAR LEICESTER. 


Telegrams : Wootton, Coalville 
Brickworks Plant. Sanitary Pip 


CLAY-WORKING PLANT 


Colliery Plant. General Milm 


















'WEATHERTIGHT .._ 
| CABLE 
COUPLINGS 
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Flange 
Angie 








for 
HIGH OR LOW 
CURRENT 


WORKING 
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Write for Catalogue 





Victo 


SIMMONDS € STOKES LT 
ria House, Southampton Row, London, W.C1I. Holt 




























CUT DOWN MACHINING 
COSTS with KENNAMETAL 


Will Machine Steel Heat 
Treated up to Rockwell 50 C. 













KENNAMETAL BRIT. PAT. NOS. 514,.033/4 5 






GEORGE H. ALEXANDER 


"PHONE : ASTON CROSS 3264(5 
MACHINERY LTD, (22%: 4:10" 8008: 65 BIRMINGHAM, 4 
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Ministry of Production Technical 
Advisers 
On Saturday, September Sth, it was 
announced by the Ministry of Production that 
Mr. Oliver Lyttelton, the Minister of Pro- 
duction, had appointed Mr. W. A. Stanier, the 
chief mechanical engineer of the London 
Midland and Scottish Railway; -Dr. T. R. 
Merton, the Treasurer of the Royal Society ; 
and Dr. I. M. Heilbron, Professor of Organic 
Chemistry in the Imperiai College of Science 
and Technology, to his staff, in the capacity of 
full-time scientific advisers. The new appoint- 
ments, the statement adds, have been made to 
ensure that the fullest use is made of our 
scientific and technical resources in the field of 
production. The field of activity of these 
newly appointed advisers will, it is stated, be 
coextensive with the responsibility of the 
Minister of Production. They will keep in 
close touch with the scientific advisers of the 
Service and Supply Departments, and will be 
available to assist the departmental organisa- 
tions of scientific research and technical deve- 
lopment. They will not supersede the depart- 
mental organisations, which will, for instance, 
continue to ke responsible for the examination 
of new inventions and technical suggestions in 
their own fields. They will be responsible to 
the Minister of Production, but will work under 
the immediate supervision of the Lord Privy 
Seal, acting on his behalf. The new appoint- 
ments have been made with a view to completing 
the existing organisation for scientific research 
and development which has been built up over 
a number of years, and has been operated with 
outstanding efficiency. The Government, it is 
announced, has reviewed the whole position in 
the light of recent representations and has 
decided that the creation of the post of Minister 
of Production affords the opportunity for this 
further measure of co-ordination which the 
Government believes will be to the national 
advantage. We deal further with Mr. Stanier’s 
appointment in particular in one of to-day’s 
leading articles. 


The Parliamentary and Scientific - 
Committee 

Ar a meeting of the Parliamentary and 
Scientific Committee, which took place in the 
House of Commons on Tuesday, September 8th, 
the recent appointment of three scientific and 
technical advisers to the Minister of Production, 
referred to in the above Journal note, was con- 
sidered. The Committee passed the following 
resolution :—‘‘ This Committee, while welcom- 
ing the appointment of three full-time scientific 
advisers to the staff of the Ministry of Pro- 
duction, in so far as it establishes the nucleus 
of a central scientific and technical board, 
regrets that their field of activity is apparently 
to be limited to the sphere of production and 
does not include the scientific and technical 
activities of the Service Departments or the 
other Ministries outside the strict field of pro- 
duction. An extension of its functions. is 
needed to ensure that all scientific considera- 
tions are co-ordinated and given full weight 
over the whole field of the national effort. The 
Committee considers, therefore, that in order 
to cover this wider field, scientific advisers 
should have direct access to the War Cabinet 
and that accordingly the Lord Privy Seal 
should exercise his supervisory functions over 
the new body directly on behalf of the War 
Cabinet.”” We understand that the Committee 
will shortly put a motion on the Order Paper, 
which presses its original opinion that “ the 

sent circumstances require the early estab- 
ishment of a whole-time Central Scientific and 
Technical Board, to co-ordinate research and 
developments in relation to the war effort.” 


Retirement of Dr. G. S. Baker 


Ir is announced that on Friday, September 
25th, Dr. G. S. Baker will retire from the office 
of Superintendent of the William Froude. 
National Tank at ,the National Physical 


A Seven-Day Journal 


took charge of the tank, which had then just been 
built from funds provided by the late Sir Alfred 
Yarrow. It is Dr. Baker’s intention, we are 
given to understand, to complete certain 
research work on which he is now engaged. 
The work of the tank will proceed under Mr. 
J. L. Kent, who has ably assisted Dr. Baker for 
so many years. Starting his career as an appren- 
tice shipwright in Portsmouth Dockyard, 
Dr. Baker studied at the Royal Naval College 
at Greenwich, and joined the Royal Corps of 
Naval Constructors. He spent four years at 
the Haslar Tank under the late Mr. R. E. 
Froude, and was then appointed to the 
Admiralty, where he served as secretary to the 
late Sir Philip Watts, who at that time was 
Director of Naval Construction. In that 
capacity he was associated with many of the 
experiments which were carried out with the 
destroyer ‘‘ Wolf,” the shallow water trials of 
the “Cossack,” and the rolling trials of the 
“Star,” and with the trials of the battle- 
ships ‘‘ Dreadnought” and ‘‘ Agamemnon.” 
When he took up his work at Teddington Dr. 
Baker had only four members of staff, but 
during his period of office he has had the satis- 
faction of seeing the work of the tank expand 
and develop, so that to-day a staff of fifty-four 
is needed. In the last thirty years Dr. Baker 
and his staff have accomplished much in the 
improvement of ships and propellers, and their 
work has made possible increased efficiency in 
the design and running of ships. The work of 
the tank has been fully described in many 
papers which have been read before the Insti- 
tution of Naval Architects and other scientific 
institutions, and in Dr. Baker’s own two- 
volume work, “Ship Design, Resistance, and 
Screw Propulsion.” A new book by Dr. Baker, 
entitled “Ship Efficiency and Economy,” will 
shortly be published. As a Vice-President 
of the Institution of Naval Architects and a 
Fellow of the North-East Coast Institution of 
Engineers and Shipbuilders, Dr. Baker has kept 
in close touch with the shipbuilding industry, 
and we may express the hope that he may in 
his more leisured time continue to serve it for 
many years to come. 


Shipbuilding Industry and the Employ- 
ment of Women 


Tue Ministry of Labour points out that, 
whereas women are now employed in the iron 
and steel industries to. an extent of about 
13} per cent., little use has so far been made of 
female labour in the shipbuilding industry. 
The unskilled and semi-skilled operations in 
the shipbuilding trades offer, it is suggested, 
considerable scope for the employment of 
women, and those employers who have had 
experience of women in their yards have 
reported favourably on them. With the ever- 
expanding programme of naval and merchant 
shipbuilding the present labour demands run 
into several thousand persons. Men are not 
available from outside the industry, and the 
needs of the armed Forces may further reduce 
the number of men already engaged in the ship- 
building and allied industries. Existing male 
labour must therefore, the Ministry states; be 
used to the best effect, women replacing men 
on the lighter jobs, thus releasing the men for 
heavier work on other jobs where their expe- 
rience can be utilised to the best advantage. 
A start has already been made, but employers 
are urged in their own interest to continue their 
endeavours to substitute women for men and 
to experiment in the employment of women in 
new types of jobs for which in the past men have 
been considered essential. District Shipyard 
Controllers and Shipyard Labour Supply Officers 
have been asked to give all possible help and, 
employers, it is stated, should not hesitate to 
seek their advice and assistance. A brochure 
issued by the Ministry of Labour deals with the 
wartime employment of women in shipbuilding 
and allied industries, and gives a list of some of 
the occupations in which women are already 
employed. Questions such as welfare facilities 
and hours of work, also relations with the unions, 


the Shipbuilding Employers’ Federation and 
the Confederation of Shipbuilding and Engi- 
neering Unions regarding the employment of 
women in shipbuilding and ship repairing 
establishments in order to meet wartime require- 
ments are given in an appendix. 


Gifts to Glasgow University 

In response to the spontaneous outburst of 
regard and affection which reached Sir Daniel 
M. Stevenson, the Chancellor of the University, 
on his ninety-first birthday on August Ist last, 
Sir Daniel, who is head of D. M. Stevenson and 
Co.,,Ltd., coal exporters, has given to the 
University the sum of £50,000 for an extension 
of the engineering department, and a further 
surn of £10,000 for a Principal’s Special Fund, 
which will be at the disposal of the Principal 
to be used at his discretion for the benefit 
of talented students who may be in need 
of exceptional help, and for similar purposes 
in connection with the members of the 
University staff. In making this munificent 
gift Sir Daniel expresses the hope that the 
Court of the University will associate the name 
of Sir Daniel’s father with the new extension. 
The late Mr. John Stevenson was an engineer 
and the son and grandson of engineers, and he 
died at the age of ninety in 1913. As the 
building of the extension cannot begin until 
the end of the war, although, we understand, 
the plans are ready for a building to be erected 
on the site of the present buildings, there will 
be a considerable increase of capital from 
interest. Sir Daniel says that he has long held 
the view that the extension was needed, as he 
considers that the department is miserably 
inadequate for a great engineering centre such as 
Glasgow. At the same time, it was announced 
that. Sir Daniel had given a like sum to the 
Scottish National Academy of Music, which 
will wipe out the debt incurred by the Academy 
in constructing its fine home in St. George’s 
Place, Glasgow. Sir Daniel has also given the 
Athenzum Building in St. George’s Place to the 
Academy. These outstanding gifts to his native 
city follow other earlier gifts to the University 
of Glasgow for the founding of Chairs in Citizen- 
ship and in several foreign languages, as well as 
similar gifts for the advancement of education 
and culture to universities and other educational 
institutions both in Scotland and England. 


The New Australian Cruiser 
* Canberra ” 
In a Journal note of August 28th we recorded 
the sinking of the Australian cruiser “ Can- 
berra.”” On Tuesday, September 8th, Mr. 
Winston Churchill, the Prime Minister, 
announced that the United Kingdom Govern- 
ment had presented to the Australian Govern- 
ment the cruiser H.M.S. ‘‘ Shropshire,’’ an 8in. 
gun cruiser of the “‘ London ” class, which will 
be renamed the ‘‘Canberra.”’ Mr. Curtin, the 
Prime Minister of the Commonwealth, has 
replied, saying that the Australian Government 
and people had received the announcement 
with warmest feelings. He said that the new 
ship would serve not only Australia, but also 
the United Nations, and that the gift symbolised 
the unbreakable unity of Australia and the 
Motherland. The ‘Shropshire ’’ was laid down 
at the Dalmuir yard of William Beardmore and 
Co., Ltd., in February, 1926, and was com- 
pleted in September, 1929. She has an overall 
length of 633ft., a beam of 66ft., and a mean 
draught of 17ft., with a displacement of 9830 
tons. Her complement of officers and men is 
about 650. In general her armour follows that 
of the ‘“ Kent” class of cruisers, while her 
armament comprises eight 8in. guns, eight 4in. 
anti-aircraft guns, four 3-pounder guns, and 
fourteen smaller guns. Eight 2lin. torpedo 
tubes are carried in quadruple arrangement, 
and ‘provision is made for the carrying of one 
aircraft with a launching catapult. The pro- 
pelling machinery comprises a quadruple 
screw arrangement of Parsons geared turbines 
taking steam from eight Admiralty type three- 
drum oil-fired boilers. The designed output 
of the machinery is about 80,000 S.H.P., 








Laboratory, Teddington. Dr. Baker has filled 
that post with distinction since 1910, when he 
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corresponding to a speed of 32-25 knots. 
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THE “ Princess ALICE ”’ 


T is a remarkable fact that, of the many 
maritime disasters that have occurred 
within British waters, the two greatest took 
place under sheltered conditions and in 
surroundings which, it might be _pre- 
supposed, were highly favourable for rescue 
work. The sinking of the “ Royal George ” 
in 1782 with the loss of over 800 lives occurred 
in Portsmouth Harbour while she» was 
careened to stop a leak. The foundering of 
the “‘ Princess Alice ” in 1878 with the loss 
of over 600 lives took place in the River 
Thames off Beckton, where the width from 
bank to bank is less than half a mile. 

The story of the “ Princess Alice ’”’ begins 
in Scotland, on the Clyde. In 1865 Caird 
and Co., of Greenock, built and engined two 
iron paddle steamers, the “ Kyles ”’ and the 
** Bute,” for the Wemyss Bay and Rothesay 
service of the then recently opened Wemyss 
Bay Railway. These vessels had a length of 
about 219ft.,a breadth of 20ft., and a moulded 
depth of 8ft. 4in. Their engines were of the 
oscillating type, common in paddle steamers 
of that time, and had cylinders 44in. in dia- 
meter by 3ft. 9in. stroke. They developed 
140 nominal horsepower and were supplied 
with steam at 35 lb. pressure by two haystack 
boilers. The engines, boilers, and bunkers 
were situated in the midmost of the three 
compartments into which the hull was 
divided by two water-tight bulkheads. 
Particulars concerning the structural details 
of the ships have not come down to us, but 
we find it recorded in our own columns that 
forward and aft the hull plates were jin. 
thick with somewhat stouter plates amid- 
ships. The two steamers were not registered 
at Lloyd’s, but they were licensed by the 
Board of Trade to carry something less than 
400 passengers. 

We have been unable to obtain a picture 
of either of these steamers as they appeared 
originally, but in spite of a statement to the 
contrary in the late Captain James William- 
son’s “ The Clyde Passenger Steamer,” we 
believe they resembled the majority of Clyde 
vessels of their date in having flush decks ; 
that is to say, the main deck had no saloon 
superstructure forward or aft of the paddle- 
boxes and bridge. Their gross tonnage as 
originally built appears to have been about 
171. 

The run from Wemyss Bay to Rothesay 
lies within the upper part of the Firth of 
Clyde and is protected to a considerable 
degree by the Cumbrae Islands and the 
Island of Bute. It is much less exposed to 
the weather than the lower part of the 
estuary—such as the run from Ardrossan to 
Arran—but on occasion rough conditions are 
encountered in the main fairway off Toward 
Point. After two seasons on this route the 
“ Kyles ” and the “ Bute ” were withdrawn 
from it and disposed of by sale. In view of 
subsequent events it would be very enlighten- 
ing if we knew precisely why they were so 
speedily discarded by their original owners. 
It is on record that they proved “ unsuit- 
able ” for the service, but that is a euphuism. 
They were certainly unpopular. The grounds 
for their unpopularity may have resided in 
poor sea qualities, but another possible 
explanation seems to be that their Scottish 
patrons—traditionally  ship-minded—were 
suspicious of their structural strength. 





* No. XIII appeared June 12th. 


It may be noted in passing that during the 
earlier ’sixties many Clyde passenger steamers 
were sold to the Confederates in America for 
blockade running, while other similar 
steamers were specially built from the start 
for the same duty. At Greenock, Cairds 
built a number of these light fast paddle 
steamers and when the war was ending they 
sought to put the experience which they had 
gained to advantage by building similar 
vessels for service on the Clyde and other 
rivers. It seems certtin that the “ Kyles ” 
and the “ Bute ” inherited the tradition of 
the American blockade runners and that the 
builders even went beyond the standard so 
set in certain respects affecting the lightness 
and strength of the ships’ structures. In 
those days the science of naval architecture 
was still in its infancy and rule of thumb 
rather than calculation governed the design 
of ship structures. As late as the ‘eighties 
the strength of a ship’s hull against hogging 
and sagging was frequently more a matter of 
personal opinion than of ascertained fact. 


to them to defeat the railway company’s 
plans and for a time appeared to be headj 
for success. This view of the situation js 
supported in some measure by the fact that 
in replacement of the “‘ Kyles ” and ‘‘ Bute,” 
the directors purchased, second-hand, twp 
inexpensive and less pretentious steamer, 
the “Argyle” and the “ Victory ’—hoth 
built by Barclay, Curle—to operate the 
service. On the whole, however, the evidence 
remaining to us favours on balance the view 
that when the two steamers left the Clyde 
in 1867 they were widely held to be struc. 
turally weak. That they were weak jn 
actual fact there appears to be practically no 
room to doubt. 

Like many another steamer, before and 
since, which started its career on the Clyde, 
the “‘ Kyles” and the “ Bute ” came south 
to the Thames. They were bought at a good 
price by the Watermen’s Steam Packet Com. 
pany, an organisation which had been formed 
by the London watermen in self defence 
after they had failed in an attempt to have 
steamers banned from the river. In 1871 the 
Watermen’s Company collapsed and the two 
steamers were transferred to the Woolwich 
Steam Packet Company. In 1875 a further 





change of ownership occurred, when the 
Woolwich and several other small steam 





AFTER PART OF THE 


It is, for instance, on record that during that 
decade the strength of the Clyde river steamer 
“* Balmoral ” became suspect. Thomas Lowe 
Gray, the principal officer of the Board of 
Trade’s Marine Department, was bent on 
condemning her, and to put the question to 
the test had the keel blocks beneath her 
engine and boiler space removed while she 
was drawn up on Kelvinhaugh Slip. She 
survived the test, was respited, and sailed for 
several years afterwards on the Greenock and 
Helensburgh run. 

It is possible that we may have allowed our 
knowledge of subsequent events to colour the 
impression given above of the structural 
strength of the ‘‘ Kyles” and “ Bute” as 
originally built. It may have been the case 
that the two steamers were withdrawn from 
their service within two years of starting it, 
not because of any self-evident defect in their 
structure, but simply because they were too 
expensive to run against the fierce competi- 
tion of the numerous privately owned 
steamers which at that date plied on the 
Clyde. The opening of the railway to 
Wemyss Bay and the institution of a steamer 
service therefrom by the railway company 
was an innovation which was bitterly 
resented by the private owners, who since 
the days of the ‘“ Comet ” had monopolised 











“PRINCESS ALICE" 





BEACHED 


packet companies were amalgamated in the 
London Steamboat Company. 

For several years after coming to the 
Thames the two steamers continued to run 
under their original names, but some time 
round about 1871 the ‘‘ Kyles” was re- 
named the ‘Albert Edward’ and_ the 
** Bute ” was renamed the “‘ Princess Alice.” 
Captain Williamson’s book, already men- 
tioned, says that the “ Kyles ’’ became the 
** Princess Alice,” and others have followed 
his lead. There seems, however, to be no 
doubt that on this point the worthy captain 
was misinformed. 

‘ The change of name was the least of the 
alterations that were made. To increase the 
passenger accommodation the new owners— 
the Watermen’s Company—erected on the 
flush deck of each steamer a forward and an 
after saloon with a promenade deck on top. 
Added to in this manner the Board of Trade 
granted certificates permitting the steamers 
to carry 850 passengers to Gravesend and 
460 to Sheerness in the summer. In April, 
1870, the certificates were amended to allow 
the steamers to carry 872 passengers to 
Gravesend and 462 to Sheerness. In March, 
1872, they were amended once again, the 
permitted complement of passengers being 
raised to 936 to Gravesend and 486 to Sheer- 





the trade. They sought by every means open 





ness. Thus in the course of seven years the 
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steamers were scaled up to carry about two 
and a-half times the number of passengers 
for which they were originally licensed on 
the Clyde. 

Navigation in those days on the Thames— 
and even more so on the Clyde—was 
notoriously reckless. Equally reckless, it 
would seem, was the Board of Trade’s method 
of certifying passenger steamers. That 
method did not necessitate a close examina- 
tion of the structural strength of the hull or 
the fitness of the machinery or life-saving 
equipment. The rule-of-thumb procedure 
laid down in the Board’s instructions to its 
surveyors was based entirely on the size of 
the decks. The superficial area of the decks 
in square feet was divided by three—or by 
nine in the case of saloon decks—and the 
figure so arrived at gave the official number of 
passengers which it was permissible to carry. 
if this rule can be held to have been strictly 
applied in the case of the “ Princess Alice,” it 
would appear that on three different occasions 
her deck area available for passengers was 
increased. It is known that on one occasion 
when the saloons were fitted the deck area 
was increased, but it would be wrong to 
conclude that the two subsequent increases 
in the permitted number of passengers 
necessarily followed upon further additions 
to the deck area. Different surveyors no 
doubt measured—or could be induced to 
measure—the deck areas in different 
ways. 

The net result of the additions made to 
the steamer after she arrived in the Thames 
was to raise her gross tonnage from 171 
to 250. That increase reduced the reserve 
strength of her already weak structure, but 
Londoners, less ship-minded perhaps than 
their Clyde brethren, seem to have felt no 
anxiety about her. She speedily became the 
crack passenger steamer on the river and 
was greatly favoured by excursionists who 
were attracted to her by reason of the 
comfort and protection afforded by her 
saloons. 

From her dimensions it will be seen that 
the “ Princess Alice ”’ was a long, narrow, and 
shallow ship with the weight of her machinery 
and boilers—increased later by the weight of 
the added saloons—disposed about the middle 
of her length. There can be little doubt as 
to what would have happened to her if she 
had been subjected to the test which 
Gray some years afterwards applied to the 
‘“Balmoral.”’ She would have been in the 
condition of a girder, with a width of one- 
eleventh of its length and a depth of only 
one-twenty-eighth of the length ; suspended 
at the ends she would almost certainly have 
broken her back. At the Board of Trade 
inquiry which followed the disaster much was 
said about her dimensions, but for some 
inexplicable reason those who sought to 
prove that the “Princess Alice” was a 
weak ship and that the Board of Trade was 
culpable in licensing her concentrated their 
attention on her narrowness and passed 
lightly over her shallowness, by much the 
more important factor. 

Was she exceptional in the matter of her 
proportions ? An examination of the dimen- 
sions of other contemporary river steamers 
shows quite clearly that she was not. She 
may have been a slight amount below the 
average proportions in her beam, but steamers 
as shallow, and shallower, were operating 
successfully in river service without alarming 
anyone. The celebrated ‘“‘ Iona ”—the third 
of that name—built in 1864 by J. and G. 
Thomson, had a length of 255ft. 6in., a beam 
of 25ft. 6in., and a depth of 9ft. She carried 
deck saloons fore and aft and was licensed 
for 1400 passengers. She was a very popular 
and successful steAmer in her earlier days 





and, in MacBrayne’s service, continued 
active for seventy-two years—down to 1936. 
Her proportions were very closely the same 
as the “Princess Alice’s.” The “ Arran 
Castle,” built also in 1864 by M’Intyre, had 
to within a few inches the same length and 
beam as the ‘‘ Princess Alice,’ but her depth 
was only 7ft. 6in. It seems evident, there- 
fore, that the weakness of the “ Princess 
Alice’s” hull is to be attributed not pri- 
marily to her dimensions, but to the lightness 
of her structure and to the overloading of it 
by the addition of the two saloons. 

On the evening of Tuesday, September 3rd, 
1878, the “ Princess Alice ’” was returning to 
London from a trip to the Nore with a large 
number of excursionists on board. How 
many passengers she was carrying at the time 
will never be known, for methods of checking 
were crude, but it is generally believed that 
they exceeded 800. The steamer had a 
reputation for rowdiness, and on this occa- 
sion, as the epilogue will show, her patrons 
included many to whom law and order were 
hardly second nature. It would appear, 
however, that, although the weather was hot, 
the thirst of the passengers had not come up 
to the expectations of the catering depart- 
ment. That department, as was the case in 
most river excursion steamers of the time, 
provided the owners with a major source of 
revenue. To improve the opportunity for 
sales of refreshment Captain Grinstead, 
following the well-established practice of 
other ship commanders in a similar situation, 
was delaying the return of the steamer as 
much as possible and, contravening all the 
regulations of the river authority, was 
pursuing a zigzag course up the water- 
way. 

Off Beckton the ‘“‘ Princess Alice ’’ encoun- 
tered the screw steamer “ Bywell Castle,” 
descending the river in ballast under the 
command of Captain Thomas Harrison. That 
steamer was a collier of iron construction, 
built in 1870 by Palmers, of Newcastle, and 
belonged to Hall Brothers, of London. She 
had a length of about 254ft., a breadth of 
32ft., and a depth of 19ft. 6in. Her engines 
were of 120 nominal horsepower and her 
gross tonnage was 1376. She was therefore 
a longer, wider, much deeper, and altogether 
heavier ship than the “Princess Alice.” 
Perhaps because of the bend in the river, 
Captain Grinstead apparently failed to see 
the approach of the collier until the danger 
of a collision was imminent. He ordered the 
engines to be put astern, blew three blasts 
on his whistle, and then, changing his mind, 
endeavoured to cut across the “ Bywell 
Castle’s’’ bows. It was, however, too 
late for such a manceuvre. The collier 
struck the paddle steamer in a slanting 
direction forward to aft on the starboard 
fore sponson. Although the speed of neither 
vessel was great, the bows of the “ Bywell 
Castle ’’ cut through the “ Princess Alice’s ” 
side and entered, it is said, 14ft: into her hull. 
The accuracy of that figure is not of high 
importance, but if it is true, it would mean 
that the collision resulted in the hull being 
severed for something more than half its 
width. In any event the gap torn in her side 
quickly resulted in the flooding of the engine 
and boiler room compartment and for a 
brief moment the steamer was in the con- 
dition of a girder suspended at its two ends 
just as in Gray’s test. The inevitable 
happened. The two ends heaved up, throw- 
ing most of the passengers into the river, and 
then broke away from one another and drifted 
off separately. The tragedy was all over in 
four minutes. 

Had the hull held together for only a few 
minutes longer, as it might have done if it 








had been of stronger construction and not 


overloaded, there would have been time for 
the captain of the “ Bywell Castle ” to push 
the ill-fated steamer aground on the soft 
bottom of the river with the loss probably 
of hardly a life. That manceuvre must have 
been familiar to seafaring men of those days, 
because it had been successfully employed 
on several previous occasions. A notable 
example occurred in 1850 in a mishap bearing 
a remarkable similarity to the disaster on 
the Thames. On October 26th of that year, 
the weather being fine and the sea calm, the 
Clyde steamer “ Duntroon Castle,” return- 
ing up river from Inverary, met the down- 
coming steamer ‘“‘ Duke of Cornwall ”’ about 
half a mile south of the Cloch lighthouse and 
was about to pass inshore of her when the 
** Duke of Cornwall ”’ suddenly altered course 
and tried to cross her bows and take the 
inmost course. The “ Duntroon’s” bows 
struck violently against the starboard side 
of the ‘‘ Duke’s ”’ hull almost amidships and 
nearly severed her in two. The ‘“ Duke” 
began to sink, but the ‘‘ Duntroon’s ” captain 
kept his engines going full speed ahead and 
succeeded in beaching the ‘“ Duke”’ in a 
little sandy bay close to the lighthouse. No 
loss of life or injury to anyone resulted from 
the mishap. In the case of the “ Princess 
Alice ” the breaking of the hull into two 
almost as soon as the collision occurred left 
no opportunity for a similar course of action 
on the part of the “‘ Bywell Castle.” Eventu- 


ally 623 bodies were recovered from the river, 


but it was generally supposed that from 50 
to 100 others were also drowned. 

The Board of Trade Court of Inquiry 
which investigated the disaster laid the blame 
for it entirely on the “Princess Alice’s”’ 
captain, who, it found, had neglected to 
observe the rules of navigation on the river. 
Scott Russell and other authorities called 
before the Court maintained that the “ Prin- 
cess Alice’ would have foundered even if 
her plates had been half an inch thick and 
that the blow which she received would 
“have sunk a battleship.”’ Following the 
lead of these expert witnesses, the Court 
stated that it was “fully satisfied that the 
charges as to the faulty construction and 
unfitness for service of the ‘ Princess Alice ’ 
are utterly unfounded and that the charges 
against the officials of the Board of Trade 
are likewise utterly unfounded.” It could not 
but deplore, it went on, that charges of so 
grave a character against a public company 
and the officials of a public department 
should have been made upon such vague and 
unreliable testimony. In the laying and 
supporting of those charges this journal took 
@ prominent part from the beginning, and 
even after the Court’s report had been pub- 
lished we maintained them and continued to 
insist that the steamer was structurally 
weak and should never have been licensed 
by the Board of Trade for passenger service 
on the Thames. We contended that the 
evidence of those called to demonstrate her 
structural weakness had been badly presented 
and had concentrated on the less important 
facts. The Court, we pointed out, was in 
effect sitting in judgment upon itself and 
had not approached the inquiry with minds 
absolutely unbiased. It would, we said, have 
been a severe blow to the Marine Depart- 
ment of the Board of Trade if the Court 
had found that the “Princess Alice” was 
not entitled to the certificate which she 
actually held. The verdict of the coroner’s 
jury which also investigated the disaster 
partially at least supported our views. It 
expressed the opinion that at the time of 
the mishap the steamer was seaworthy, but 
it also said that she was not properly and 
efficiently manned, that the number of 








passengers on board her was more than was 
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prudent, and that the means for life saving 
were insufficient. 


* * * * 


Mr. Frank C. Bowen, the well-known writer 
on all that concerns ships and shipping, has 
provided us with an epilogue for our story. 
In those days the Seven Dials district of the 
East End of London was notorious as the 
haunt of thieves and criminals of all kinds. 
Repeatedly the police tried to clean it up, 
but its warren-like houses and alleyways 
favoured the escape of those whom they 
sought and arrests were few. Shortly before 
the disaster to the ‘‘ Princess Alice” two 
of the denizens of the district had been 
apprehended and sentenced to long terms of 





imprisonment. For the benefit of their 
dependents their neighbours and fellow- 
criminals organised an outing—a trip on the 
river in the “ Princess Alice’ on the very 
day of the disaster. Numbers of them 
perished when the steamer foundered and, 
as the news spread, their friends ashore 
gathered in excited confusion to hear and 
discuss it. Scotland Yard acted promptly. 
As soon as it received news of the disaster it 
collected every available policeman and 
rushed them down to Seven Dials in hansom 
cabs and other conveyances. The police 
swooped on the crowds in the streets and 
succeeded in making so many arrests among 
the bewildered throng that the criminal 
community became broken up for good. 
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Cut-oFF WALL CaIssons (continued) 


“epee nso A and B, the exploratory 
caissons, were heavy enough to overcome 
skin friction and went down without difficulty. 
The deadweight of these caissons was approxi- 
mately 6660 tons each. The deadweight of the 
heaviest of the caissons sunk by the Mason 
and Hanger Company was 5285 tons. 
Furthermore, the exploratory caissons being 
15ft. by 38ft. had a perimeter of 106ft., 
while the perimeter of the Mason and 
Hanger caissons was 114ft. Comparatively 
less weight and greater perimeter may 
account, in part, for 

the fact that, with few 


the increased weight the caisson remained 
fixed for well-nigh a month. It was not prac- 
ticable to increase its weight with other lifts, 
because further added height would probably 
induce instability and introduce another 
source of trouble. The contractor had 
placed 500 tons of caisson weights on top of 
the structure, and an effort was made to jar 
the caisson free by filling the opening under 
the caisson with water up to within half a 
foot of the cutting edge and setting off a 
charge of twenty-five sticks of submerged 
dynamite. The resulting movement down- 





ward was slightly more than one-tenth of a 





exceptions, the Mason 
and Hanger caissons 
did not sink readily 
even when they were 
loaded with as much 
as 500 tons of caisson 
weights. There is 
another possible ex- 
planation for the diffi- 
culty in sinking the 
eighteen caissons, as 
compared with the two 
exploratory caissons. 
The ground probably 
arched itselfaround the 
isolated exploratory 
caissons more effec- 
tively than it did in 
relation to the eighteen 
which necessarily cut 
the soil for the entire 
width of the valley. 
Caissons 9, 14, and 
16 gave the most 
trouble in their sinking, 
but caisson 16 proved 
the most difficult, and 
perhaps a description 
of it will be of interest. 
Caisson 16 was sunk to 
a depth of about 96ft. 
below the bottom of the cut-off trench 
and the cutting edge made contact with 
the steeply rising rock at one side of 
the ancient gorge, and the final 33ft. 
of that sinking was accomplished after 112 
days and varied expedients were brought into 
play. The cutting edge had penetrated the 
ground for 64ft. when the caisson was halted, 
and it remained immovable even when its 
cutting edge was undermined to a depth of 
3-5ft. In the belief that added deadweight 
would overcome the frictional resistance of 
the enveloping ground, several lifts were 
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added at the top of the caisson, but despite 
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foot. The contractor then got permission 
from the engineering authorities of the 
Board of Water Supply to convert the rect- 
angular muck shafts into smaller ones, 3ft. 
in diameter, by filling the remainder of the 
4ft. 7in. by 7ft. 4in. sections with concrete, 
thus adding 2 cubie yards of concrete per 
vertical foot of caisson. Further, the con- 
tractor drilled in the ground, 5ft. out from 
two sides of the caisson and about 10ft. from 
the ends, two holes on each side to a depth 
of about 40ft., which placed their bottoms 
approximately 26ft. above the cutting edge. 
Each hole was loaded with 37 Ib. of 100 per 





cent. dynamite, the explosive being distri. 
buted at intervals and tamped in between, 
It was hoped that the consequent concussion 
would jar the caisson free and cause it to 
settle the depth of the undercutting. Tho 
explosion shook thesurrounding ground vigor. 
ously, but the caisson remained still hung up, 
Some damage, however, was done inside and 
outside the caisson, but the cracks wore 
effectually sealed by grouting, and the caisson 
was not permanently weakened. 

The contractor had to get the caisson deeper 
into the ground because the height of the 
cutting edge above bedrock was too great 
to permit recourse to underpinning downward 
to the ledge. Therefore his next effort to 
release the “‘ box ’’ was to excavate the out. 
lying ground dawn to within about 32ft, 
of the cutting edge, where the caisson was 
believed caught. At that time the caisson 
weighed about 3000 tons, and was encoun. 
tering a frictional resistance of more than 
2000 lb. per square foot of surface, and it 
became necessary to widen the excavation 
before the “box” finally settled 3-3ft. 
Immediately after that movement, mucking 
inside the working chamber was resumed, but 
the caisson, contrary to expectations, did not 
follow freely the undercutting. Once more, 
an added 15-5ft. lift of concrete was placed 
on top of the caisson, and by halting stages 
the structure penetrated to its final depth. 
In doing so, the concluding drop of 3ft. was 
through a stratum of runnings and, overlying 
a layer of hardpan, and the sand for a while 
gave trouble until the cutting edge settled 
deep enough to cut off further inflow. The 
uphill end of the working chamber made 
contact with the sloping rock, while the other 
end of that structure was still approximately 
25ft. above bedrock. The underpinning wall 
at that end of the chamber had to be con- 
structed for that height in order to provide 
safe support from the rock up to the cutting 
edge. The needful excavating of the rock 
and the rearing of the underpinning wall 
were carried forward with the utmost care. 
Fortunately, ground water at that stage 
caused no difficulties, and it was possible to 
do the essential work of tying the caisson to 
the bottom of the gorge under free air. 

High-pressure air jetting was employed 
helpfully while sinking eight of the caissons ; 
lin. pipes for that purpose were set hori- 
zontally through the concrete of the two long 
side walls, with jetting connections on the 
inside. The high-pressure air was especially 
effective when passing through water-bearing 
ground. In some cases sinking was aided 
by the conventional blowing method, in which 
air pressure was raised in a working chamber 
and then abruptly released, the caisson 
thus being alternately lifted or lightened, 
and then immediately applying its entire 
deadweight to force its way downward 
against ground resistance. Normally, the 
working chamber carried air at a pressure of 
17 lb. before blowing, and for the latter opera- 
tion the pressure was raised to 30 lb. or more 
and then quickly dropped to atmospheric 
pressure. Blowing was used in sinking 
eaissons 8, 12, 13, and 15, and when they 
were thus successively sunk as far as they 
could be got that way, underpinning was 
resorted to to connect them to bedrock. 
The procedure used for that purpose is 
described by the contractor’s job manager, 
Mr. John M. Ribble, in the following manner : 
“ This consisted of trenching beneath the 
cutting edge and placing a concrete wall 
around the perimeter, from 12in. to 16in. 
thick, extending down to sound rock. The 
remaining earth and unsound rock were 
removed down to a suitable foundation, with 





the underpinning walls supporting the box 
and also supporting the excavation, both 
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cutting edge. 


outside and beneath the final position of the | ence indicated that the inflow of a very small 


quantity of water per minute, if allowed to 


“ After several trials, the method of under-| build up a head, could give considerable 


pinning finally adopted was this :—When|trouble while excavating. 


There were 














CuT-OFF WALL IN COURSE OF CONSTRUCTION 


the cutting edge was down to its final 
position, trenching below that edge was 
started. When the trench was excavated 
to a depth of about 4ft., vertical 3in. by 8in. 
boards, 4ft. long, were placed with their 
upper ends against the inner side of the 
cutting edge and their lower ends resting on 
the bottom of the trench. Short pieces of 
2in. by 4in. boards were nailed to the upper 
ends of the uprights before the latter were 
placed so that they would be held 4in. away 
from the steel. That was done in order that 
when the concrete wall was poured against 
the boards the point of the cutting edge would 
bear on top of the wall rather than the sloping 
inside face of the cutting edge. After the 
trench had been excavated and timbered for 
half the perimeter of the box, the wall under 
that half was concreted, and at the same time 
the trench under the other half was exca- 
vated. In that way, by alternating from one 
end to the other, there was no time lost in 
waiting for concrete to set. By this course 
we were able to underpin a caisson pro- 
gressively downward until we reached sound 
rock, in some cases after clearing away 10ft. 
or more of unsound rock.” A total of 
221-6 linear feet, or 10-7 per cent. of the 
2071-8ft. of the caissons below the cut-off 
trench, was underpinned beneath the cutting 
edges. 

During the period of caisson sinking the 
Mason and Hanger Company made use of 
the pumping stations that had originally 
been installed for work on the two explora- 
tory caissons, including deep wells A and B, 
which served to intercept the artesian flow 
at the valley floor. The pumping plants at 
the wells and at the two exploratory caissons 
handled on an average about 350 gallons a 
minute during the sinking of the final eighteen 
caissons, and correspondingly reduced the 
problem of handling ground water that 
might have seriously hampered caisson sink- 
ing. The inflow of ground water that did 
occur varied from 1 gallon to 30 gallons per 
minute, and that water was disposed. of with 
Pomona turbine pumps provided for the 
caissons needing them. The contractor 
adopted the practice of using the low caisson 
of a group of caissons as a sump from which 
water was pumped’ continuously. Experi- 





instances in which the pumping of as little 
as 5 gallons per minute from a caisson made 
it possible to lower the ground water level 









as much as 20ft. in forty-eight hours, empha- 
sising the need of preventing accumulation 
while work below ground was at a stop. 


After a caisson was either landed on rock 
or connected with the rock by underpinning 
and thoroughly anchored with the bottom 
concrete seal, then each working chamber was 
completely filled with concrete that rose a 
foot into the bottom openings of the man 
shaft and the two muck shafts—later filled 
to their ‘tops ‘with puddled selected earth. 
The concrete that filled each working chamber 
was pumped into place. The twenty caissons 
of the central section of the cut-off wall were 
united by clearing out the interspaces from 
top to bottom and filling them completely 
with concrete. Each end face of a caisson 
carried a vertical trapezoidal recess extend- 
ing from a point 9ft. above the cutting edge 
upward to the top of the caisson, and these 
recesses were designed to serve as keyways 
in which to anchor the bonding concrete that 
was to fill the interspace between each two 
adjacent caisson ends, when the thorough 
cleaning out of each interspace was effected. 
Had the caissons been sunk, as planned, 
exactly 18in. apart and parallel to one 
another, the intended interspace would have 
had a total width of 4-5ft., which, although 
confining, would not have made excavating 
work over difficult. But the actual conditions 
were generally not so favourable, and in some 
instances very hampering. The excavating 
was done in free air as far as practicable and 
when that limit was reached, a concrete deck 
was placed in the interspace and the succeed- 





ing operations were carried out under com- 
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pressed air. Broadly stated, the work under 
air entailed the use of many of the facilities 





INTERIOR OF CAISSON NO. 17 


used in caisson sinking within the working 
chamber, only on a reduced scale, and pro- 





gress was unavoidably slow, even though 
work was carried on twenty-four hours a 
day and for six days weekly. While working 
downward under free air, the openings at 
two sides were sealed with wooden sheeting, 
but when the inflow of ground water made 
further progress that way impossible, a muck 
lock and shaft were installed at the top of 
the concrete plug or deck, which was 30ft. 
deep. Below that deck the excavation was 
closed at each of the two open sides with 
poling boards, and for security of the workers 
and to guard against loss of air outward 
between the poling boards, reinforced con- 
crete walls were poured across each gap 
between the opposing caissons, and the walls 
reached a maximum thickness of 2ft. The 
average lift of each of these walls was 5ft., 
sheeting being extended below each lift to 
the bottom of the usual depth of 6-5ft. 
excavated at a time. In this manner each 
interspace was excavated and the exposed 
end surfaces of the two caissons cleaned from 
top to bottom, after which the space was 
filled with concrete by the Pumpcrete 
machine. 
(To be continued) 








Canadian Locomotive Experiences 


By EDWARD H. LIVESAY 
No. Il—(Continued from page 200, September 4th) 


CANADIAN Pacific Ramtway, TRANSCONTI- 
NENTAL, RETURN: REVELSTOKE TO 
CALGARY 

EVELSTOKE is the third divisional point 
after Vancouver, from which place it is 
distant 379 miles. It nestles in the foothills 
of the western approaches to the Selkirks. 

The town probably did not exist before the 

C.P.R. came through in 1887, and is still 

almost entirely a railway community. This 

is where the really heavy mountain loco- 
motive work begins, big 2-10-2s and 2-10-4s 





heating surface 7086 square feet, grate area 
93-5 square feet, steam pressure 285 Ib., 
138 tons are available for adhesion, with 
25 additional tons on the booster-driven 
trailing axle, out of a total engine weight of 
200 tons ; engine and tender together weigh 
330 tons, the latter carrying 4100 gallons of 
oil fuel. The “5900s ” are very similar, but 
their steam pressure being 10 |b. less, the 
cylinders are 25}in. The tractive effort of 
both classes is a little over 89,000 lb. 
Externally the newer class has been “ cleaned 
up,” making it look much neater, and bring- 





so with 665 tons of locomotive, producing 4 
combined tractive power of 178,000 lb., it 
will be clear that from a locomotive point of 
view both quantity and quality were in. 
volved ; we were almost in the realm of the 
gargantuan. Were both engines to dig their 
toes in at starting, I would not like to hazard 
& guess as to what load they could get away 
with, but double heading is the practice with 
the ‘“‘ Dominion,” not solely because of the 
load, but owing to the severity of the 
gradients, which are often in the neighbour. 
hood of 1 in 50. 

The train left punctually at 8.50 a.m., both 
engines using their boosters, as a ‘heavy 
gradient begins immediately outside the 
station, and the rails were wet. Sand had 
been put down as the engines backed on to 
the train, and left ready for the start. The 
engines coupled on separately ; if 665 tons 
of locomotive came back on to a train 
en bloc, and mayhap a little too fast, the 
result would be literally shocking; it is 
quite shocking enough when only one engine 
uses the cars as a buffer stop, and gives 
passengers real justification for blasphemy. 
In spite of the considerable load, acceleration 
out of the station was rapid, round the rising 
curve up into Box Canyon and the moun. 
tains. The fascinating 262 miles stretch 
through the two major British Columbia 
ranges to Calgary and the prairie had begun. 

The map and profile, Figs. 4 and 5, give 
an immediate impression of gradients and 
curvature ; the reality does not belie this 
preconception. Both begin immediately 
outside the station, the metals following the 
turbulent Illecillewaet River for several 
miles, passing on the way the city-owned 
dam and power-house in Box Canyon. It 
all looks very like the West Highlands, but 
on a somewhat larger scale. There are the 
same rugged, fir-clad mountains, beetling 
cliffs, and rushing torrents, mist-enshrouded, 
with the roar of the river, here a magnified 
Spean as seen near Roy bridge, combining 
with the harsh thunder of the exhaust to 
make a crescendo of sound flung back and 
forth between walls of wet, black rock. The 





cavaleade of locomotives and cars swung 
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taking over the trains for the steep gradients 
in the Selkirks and Rockies. I was intro- 
duced to my chariot, ‘‘ No. 5926,” the train 
engine, one of the latest booster-equipped 
machines, at the Roundhouse, and also to 
the pilot, “‘ No. 5900,” the prototype of the 
earlier class, from which the ‘‘ 5920s ” deve- 
loped. Both classes were described in THE 
ENGINEER of March 10th, 1939, and the 
** 5920s ” more fully in the issue of June 6th, 
1941; but I will repeat a few of the chief 
dimensions here for convenience. ~The 
cylinders are 25in. by 32in., drivers 5ft. 3in., 





ing it into line with other modern C.P.R. 
engines. Both classes are impressive and 
the most powerful engines on the C.P.R. 
Revelstoke wept at my departure, but this 
failed to depress me ; I was looking forward 
to an interesting run on a fine engine, in 
charge of Engineer Brier and Fireman Wood ; 
I had travelled with the former the year 
before. Everything, therefore, human, 
mechanical, and environmental, combined 
to discount meteorological handicaps. The 
train was the ‘‘ Dominion,” made up of 
sixteen cars, weighing roughly 1200 tons ; 





OF LINE FROM REVELSTOKE TO CALGARY 


round an endless succession of curves, 
making its determined way up and up 
towards the snow-capped peaks that could 
be seen standing out against patches of blue 
sky ahead. It was “demnition demp, dem 
it,’ as Mantalini would have said, but, after 
all, what did the rain matter ? The enclosed 
vestibule cab was warm and comfortable and 
gave perfect weather protection; the rain 
seemed merely appropriate, so high up there 
among the clouds, fitting in admirably with 
the limpid purity of the atmosphere, s0 
clean-washed and fir-scented. There could 
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not possibly be any germs up there—they 
must all have been drowned long ago! The 
scent of the firs brought the Devil’s Punch 
Bowl and Hindhead back to memory—and 
a trace of nostalgia. The only thing that 
worried me was the impossibility of ever 
painting & clear picture of what I was 
enjoying. One must be an artist in words to 
do that. Ruskin might have made a success 
of describing a trip through the Selkirks on a 
locomotive—but no, that would never do! 
Ruskin hated railways, didn’t he? What 
could have been the matter with him ? 
Kipling—that’s the man! If he could have 





Then came a long snow shed, and imme- 
diately after, that suffocating little Laurie 
tunnel, a sulphurous inferno that I never go 
through without thinking of a parallel, 
Linslade, on the L.M.S.R., north of Leighton 
Buzzard. They have a family likeness ; the 
only thing that can be said in their favour is 
that they are both short. They are anything 
but sweet. If peradventure the reader should 
crave to experience a foretaste of hell, with 
all appropriate effects of sulphur, pitch dark- 
ness, and 140 deg. of heat, I can recommend 
the eastward passage of Laurie tunnel on the 





second of two big engines, both pulling hard 


River valley to Golden. The 40 miles and 
2284ft. climb from Revelstoke had taken 
95 min., making the speed 25 m.p.h. 

The profile shows the tunnel to be 3837ft. 
above sea level; it is straight throughout 
and well ventilated. Trains keep to the left- 
hand track and make the passage in about 
12 min. at 25 m.p.h. 

Emerging at the eastern end, the weather 
was fine and sunny, with the air many degrees 
warmer than it had been at the other side of 
the range. And here, being tempted, I fell. 
I never can resist the combined call of the 
wild and the cowcatcher, the latter being pre- 
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taken my place, a locomotive McAndrew’s 
hymn inevitably would have been the result. 
It is beyond me. 

Two powerful engines make little of a 
1200-ton train; nothing more than the 
usual 25 per cent. cut-off and two-thirds 
throttle were called for past Greely and Twin 
Butte, but at Albert Canyon, on a short 
pitch of 1 in 48, the cut-off was lengthened to 
35 per cent., and the exhaust took on a 
deeper note, reverberating back and forth 
from the walls of glistening rock that hemmed 
us in. Suddenly the sun, overcoming all 
misty opposition, began to pour down through 
the cloud rack into the dripping canyon, and 
it became possible to see and measure the 
vast scale on which Nature has built this 
mighty barrier, and to appraise the magni- 
tude of the task of the engineers who forced 
a way through it. Truly, if you seek their 
monument, look around. 

It sounded as though the engines were 
making heavy weather of things; as if it 
were collar work. To some extent it was, but 
actually, as each engine had only 600 tons to 
bring along, double its own weight, there was 
nothing very wonderful about it after all. 
Nevertheless, it was sufficient to send the 
exhaust pressure up to 10 lb., and bring the 
speed down to 15 m.p.h. I do not quite like 
to see the exhaust pressure light-heartedly 
rising to double figures directly the cut-off 
becomes a little more generous. It looks as 
though a jumper ring blast pipe might be 
worth trying, or Kylchap or Lemaitre 
exhaust arrangements. Another of my 
bright little suggestions ! 

The Illecillewaet Canyon has an un- 
pleasant reputation for avalanches. At one 
point the track has been transferred from 
the north to the south bank of the river, to 
put as great a distance as possible between 
the rails and an ominous-looking slope high 
up the mountain side, which persists in 
spilling tens of thousands of tons of snow and 
débris on to the track at the slightest provo- 
cation—or even with next to none. The old 
gradient can be seen across the stream, 
abandoned, with derelict stone bridges and 
snow sheds. There is much curvature and 
1 in 50 inclination here, and one can often 
look straight down into the Illecillewaet, 
foaming along milky-white in its rocky-bed. 





on the steep gradient that coincides with it. 
On this occasion “‘ No. 5926” made things 
all the worse by slipping in medias res, the 
temperature promptly rising to such a degree 
that the heat struck right through my clothes, 
and I was on the point of asphyxiation when 
we burst out into the cool, pure mountain 
air, and I could breathe freely again. 

More snow sheds followed Laurie; we 
were in Rogers Pass now, nearly 3500ft. up, 
but still on the western side of the Selkirks, 
on which most of the moisture-laden clouds 





from the Pacific discharge their burdens. 
Though mid-June, little patches of soot- 






eminently the place from which to enjoy 
the grandeur of the mountain scenery; or 
rather, not exactly the cowcatcher, but the 
steps beside the smoke-box leading to the 
running plate. On the “ 5920s” these steps 
make an ideal grandstand seat, snug and 
semi-enclosed by the side angle strip. I 
really think Mr. Bowen must have taken 
this into consideration when he designed the 
engines ; I could not have arranged things 
better myself! So, taking up my position 
at this vantage point, I sat there enthralled, 
watching the panorama unfold as the engine 
rolled on through the mountains, drifting 
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FiG. 6—-PLAN AND PROFILE OF OLD AND NEW LINES NEAR FIELD 


speckled snow still lay beside the track. 
There are few stations in this wilderness, or 
even halts, but upper quadrant automatic 
signals are scattered through it at intervals, 
the arms coming to the horizontal as the 
engine passes. The Selkirks towered up 
ahead like a great wall, right across our path, 
a barrier we seemed to be running directly 
into, in which one could see no rift. But 
one existed ; not a canyon nor a river valley 
—the Connaught tunnel, 5 miles in length, 
the longest bore in Canada ; we were closing 
the western portal. Glacier Station is just 
at the entrance, and here the pilot engine 
came off, leaving ‘No. 5926” to carry on 
alone and then to drift down the eastern 
side of the mountains, along the Columbia 





down from the heights—down, down, round 
curve after curve, sometimes running on a 
narrow ledge cut on a mountain slope, at 
another through a rock cutting or brief 
tunnel ; but always descending, with steam 
shut off, the soft breeze fanning past and 
merging with an assortment of engine noises 
to form an orchestral accompaniment—the 
clack of wheels on joints, the sniffing of 
cylinder vacuum valves, the periodic song 
of the injector, put on every now and then 
vice the feed-water pump, out of action pro 
tem. in the absence of exhaust steam for the 
heater. It was very pleasant to be able to 
take in everything ahead and on both sides ; 
to watch the great Beaver valley open out, 
looking down into it and across ; or back, and 
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see the train snaking round the bends like a 
whip lash. The riding was perfect ; smooth 
and quiet at the moderate speed we were 
making, seldom exceeding 35 m.p.h., all that 
was safe over this stretch. The heavy side 
rods and reciprocating parts were unob- 
trusive at the front end, though a little less so 
at the other. It was the poetry of locomotive 
motion. But a sudden thought—why did I 
leave my camera in the cab ?—a scramble 
thereto and back again—and then a spell of 
“hunting ” began. A succession of glorious 
views passed by, almost like a strip of motion- 
picture film, but nearly always catching me 
unprepared, and vanishing before I could 
get the tardy camera trained on them. It 
was much like looking back on one’s life and 
seeing it as a kaleidoscope of missed oppor- 
tunities and tasks imperfectly executed ! 
Beavermouth, at the foot of a descent that 
brought the train down 1345ft. in the 
18 miles from the eastern end of the Con- 
naught, imposed a stop for water, concern 
being expressed by Brier at the possibility 
of my being cold out there in front. Not so, 
this warm summer day, and in any case I 


to, alert, just in time to see a beautiful deer 
making mighty leaps off the track and away 
into the bush a few yards ahead. Brier had 
opened the cocks to scare the animal off the 
metals, incidentally frightening me as badly 
as the deer. A blast from the whistle might 
have misled the conductor, presumably. 


THE WESTERN SLOPE 


Golden is at the beginning of the western 
slope of the Rockies, and a stop is made here 
to pick up another pilot engine for the heavy 
18 miles’ pull to Leanchoil, the line rising 
1091ft. in that distance. The 91 miles from 
Revelstoke had been covered in 210 min., 
26 m.p.h., with two intermediate stops. The 
pilot was “ No. 5786,’’ a 2-10-0 converted 
from a 0-6-+6-0 “ Mallet’ compound ; both 
these classes were illustrated in THE ENGI- 
NEER of March 17th, 1939. Getting away at 
10.30 a.m., a very heavy gradient was 
attacked at once, the line following the 
meanderings of the foaming Kicking Horse 
River. The speed fell as low as 8-10 m.p.h., 
associated with staccato exhaust from the 





two belching chimneys. When the pilot 








FiG. 7—SPIRAL TUNNELS NEAR FIELD 


was too absorbed to bother if I had been. 
Then Donald, after which the line runs 
through the valley of' the Columbia to 
Golden. Both river and valley are sizable 
creations, far more impressive—so far as 
mere magnitude goes—than the Ilecillewaet 
torrent and canyon. There is some level 
track, and lengthy straights in the Columbia 
valley, over which fairly high speed is 
attained ; the gale swirling past the smoke- 
box banished the last vestiges of Laurie 
sulphur from my lungs. But here and there 
short pitches of gradient intruded, one of 
them coinciding with Redgrave tunnel, 
through which “No. 5926” had to extend 
herself a little, the exhaust hitting the roof 
hard and making my ears sing. But I 
escaped the sulphur ; the cab people did not. 
When occupying a “ pilot seat’ one must 
guard against a tendency to be lulled to 
sleep; a lot of oxygen is forced into one’s 
lungs during an hour or two at the front end, 
and drowsiness results. This is good advice— 
some day I shall take it myself. At one point 
along the Columbia, dopey and. drugged with 
mountain air and warm summer breezes, 
nodding and nearly asleep, the harsh blast 





of the cylinder cocks suddenly brought me 


engine was tube cleaning I, still on the front 
platform, came in for the result—‘‘ No. 5786 ee 
sowed the wind with a shower of sand and 
soot, and I reaped the whirlwind. Neverthe- 
less, I stayed with the smooth-riding 2-104, 
as the leader’s behaviour was said to be 
pretty rough; its action, as seen from my 
eyrie, confirmed this. In any case, it was 
coming off at Leanchoil, so it was scarcely 
worth while experimenting. The profile 
shows that going east from Leanchoil the 
gradient is still upward, but less severe ; 
curvature is incessant, and the rift in the 
mountains so narrow that at many points 
there is only just room for rail and river, and 
sometimes the track is built on a footing 
forming part of the original river bed, the 
milky-white snow water boiling along a 
couple of yards from the outer rail. . There is 
no soil here at all ; telegraph poles are erected 
in holes blasted in the rock and packed with 
stone. Animals of various species find the 
track an easier path through the mountains 
than their rightful trails; near Ottertail, 
swinging round a bend, there, right between 
the rails a few yards ahead, was a glossy 
black bear, which lumbered hurriedly away 
off the track, and up the side of the cutting, 





showing surprising agility and speed for ay 
animal of its size. It was fortunate I was 
arm in arm with a locomotive when the bear 
and I met—he “‘ gave me a nasty look ”’ and 
showed sneering white teeth as the engine 
went by. Of course, the camera was not 
ready ; it seldom was when most urgently 
needed, and so a striking picture was missed, 

Nearing Field the track almost goes into 
convulsions at times, and the train, though 
eastward bound, seems to be travelling due 
west. Then, the helm temporarily amidships 
it heads straight for the gigantic wall of 
mountains, and one wonders where the right. 
of-way can be. Suddenly the line swings to 
the left round the base of a tremendous cliff 
the valley widens out, and the river, too, and 
Field is discovered sprawling in the shadows 
of Stephen, Wapta, Ogden, Cathedral, and 
host of other giants soaring up into the blue, 
at the only place in the valley large enough 
to give it a foothold. The “ Dominion” 
came to a stand at 2.05 p.m., having covered 
the 35 miles from Golden, with one stop to 
get rid of the pilot, in 95 min., at an average 
speed of 22 m.p.h. Do not be contemptuous— 
look at the profile and use your imagination ! 
In those 35 miles we had climbed 1489ft. and 
attained a height 4072ft. above the Pacific. 

Field is another divisional railway town, 
pleasant enough in summer, no doubt, but in 
mid-winter probably rather depressing, lying, 
as it does, at the foot of, and on the north side 
of, towering mountains that shut off most of 
the sunlight during the short winter days. 
The “ Dominion ” left at 3.25 p.m.—elocks 
are advanced an hour here—with another 
pilot engine to assist up the heavy gradients 
that begin immediately on leaving the 
station and continue without a break over 
the 14 miles to the summit at Stephen, this 
stretch including the spiral tunnels, and a 
rise of 1265ft. to the peak, 5337ft. The track 
climbs quickly. Field itself is practically 
on @ level with the Kicking Horse River, and 
in the town one is always within earshot of 
the song of its waters as they rush round and 
over the stones in its shallow bed; but ina 
few minutes the train is high above the 
stream, and one has a fascinating bird’s- 
eye view of the valley from far up the moun- 
tain side, and of Field rapidly receding into 
the shadows of the encircling mountains. 
The civil engineering features of the route 
through the Rockies, as well as its history, 
are interesting, and I will ask the reader's 
permission to go into them a little here, in 
spite of this being ostensibly a locomotive 
experience. 


CONSTRUCTION OF THE LINE 


The C.P.R. was built according to certain 
Government stipulations, which had to be 
adhered to, one of which was that the route 
through the mountains should be not less 
than 100 miles from the Canadian-American 
border; and another, that the maximum 
gradient should not exceed 116ft. per mile. 
It was therefore decided to follow the Bow 
River from Calgary, entering the mountains 
through a natural opening in the barrier 
known as “ The Gap,’”’ continuing onward 
to Stephen, and there picking up the Kicking 
Horse River for the descent of the western 
side, following it to its junction with the 
Columbia at Golden. But the Kicking Horse 
is a wild, turbulent torrent, with which it is 
difficult to keep company in its drop through 
the narrow valley without exceeding the 
stipulated gradient figures; in fact, not 
merely difficult, but impossible, except by 
paying the price of extensive tunnelling and 
the expenditure of much time and money, 
neither of which in those days was at com- 
mand, It was agreéd, therefore, to build a 





temporary line between Hector and Field, 
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with a gradient of 4-5 per cent., or 237ft. per 

mile, and this was done ; it remained in use 

for more than a quarter of a century. This 
incline, 4 miles in length, became the ruling 
gradient in the Rockies, and was known as 

“The Big Hill’; its plan is shown in 

Fig. 6. 

It is hardly necessary to say that the 
operation of trains over such a severe incline 
proved both dangerous and costly, as many 
as six engines having to be used on the 
heaviest trains. I remember travelling over 
“The Big Hill” in 1909, shortly before it 
went out of commission, the train being made 
up of about half-a-dozen cars handled by 
three engines, two in front and one at the 
rear, the latter being one of the compound 
‘Mallets’ referred to previously. Trains 
going down sometimes got out of control, and 
catch points were provided at four places to 
take care of the runaways, as can be seen in 
the plan, Fig. 6. They proved their value 
on many. occasions by preventing worse 
trouble, and in so doing demonstrating the 
truth of the old adage : ‘‘ Of two evils choose 
the lesser... But it became evident that 
something would have to be done to eliminate 
this incline, and in the early 1900s it was 
decided that it was no longer practical 
politics. Loads were continually increasing, 
the cost of operation, already high, was 
rising still higher, and, in addition, competi- 
tion from the C.N. and G.T.P. lines through 
the Yellowhead Pass, with their much easier 
gradients, would soon have to be met, so the 
track between Hector and Field was re- 
located, as shown in Fig. 6. From this it 
will be seen that the length of the line was 
doubled and the gradient halved, from 
| in 22 to 1 in 45-5, 4-5 per cent. becoming 
2-2 per cent. compensated. (In passing, a 
compensated gradient is one that is reduced 
on curves by an amount the equivalent of 
the resistance of the curves. In this particular 
case the 1 in 45-5 gradient is reduced in the 
spiral tunnels to 1 in 62-5. It is progressively 
reduced as curvature increases to such an 
extent that the combined resistance of 
gradient and curvature is equal to the 
resistance of 1 in 45-5 on the straight.) 
When relocating or improving a line it is 
sometimes possible to shorten it, but it was 
not so here, owing to the reduction of the 
gradient doubling the length of the track ; 
the narrowness of the valley, with its steep 
mountain sides, made zigzagging necessary, 
the introduction of two spiral tunnels, a 
third short tunnel near the foot of the incline 
and three additional bridges over the 
Kicking Horse River. 

Work was begun in 1907, the late J. 
Schwitzer being the engineer. The spiral 
tunnels were driven from both ends simul- 
taneously, through limestone rock, and. this, 
being easy to work, made it possible to com- 
plete the construction of the incline in less 
than two years, at a cost of only £250,000. 
The rock was found to be fissured, water 
entering in considerable quantity at some 
places—I discovered this myself, as will be 
shown later—but was kept down by pumps, 
and where layers of shale were met timbering 
was used, pending subsequent concrete 
lining. I believe I am correct in saying that 
Schwitzer did not live to see the work com- 
pleted. It would have been fitting had a 
plaque been put up at the entrance to one 
of the tunnels, with its legend duplicating 
Wren’s immortal epitaph. 

The new line is, of course, a great improve- 
ment on the original one, only 36 per cent. of 
the power being required to handle a given 
load, yet the gradient is still very severe and 
curvature sharp. Running westward, in the 
first tunnel the line turns through 291 deg. 
and drops 54ft.; /in the second the turn is 











217 deg. and the fall 50ft.; and for 2 miles 
there are three roughly parallel tracks at 
different elevations. Locomotive operation 
over the incline remains well worth watching, 
and if it is true that fewer engines are used 
on a train nowadays, they are far bigger and 
more powerful, and heavier loads are 
handled, so what the observer “ loses on the 
swings he makes up on the roundabouts,” as 
it were. The old line has been converted 
into a fine highway ; motors do not find a 
1 in 22 gradient such a trial and tribulation 
as did the locomotives. The road will be 
seen in the middle of Fig. 7, and the train in 
the same picture has just emerged from the 
short 180ft. tunnel; the view is taken 
looking up the valley from the direction of 
Field. 

These tunnels are single track, unventi- 
lated, and their cross-sectional dimensions 
are not over-generous, so the passage of 
them in an easterly direction, climbing, is 
superlatively unpleasant. It takes about 
five minutes each, so it is impossible to hold 
one’s breath; shallow breathing through a 
handkerchief held over mouth and nose is 
the best one can do—it is a poor best at that. 
When one is on the second of two big engines, 
both working hard, on the 1 in 62 gradient, 
the heat and sulphur fumes are damnable. 
Trains have been known to stall in these 
tunnels, when the situation of the enginemen 
can become very serious. But enough of 
this murky subject ; let us assume the tunnels 
passed. Looking back down the great valley 
to Field, the mouths of the first tunnel could 
be seen, with smoke and steam still pouring 
lazily out of them. The view here is superb ; 
I always think it the finest in the Rockies. 
We had climbed right into the clouds, and 
it was raining heavily as we continued along 
the easier gradient towards Stephen and the 
Great Divide. The pilot engine came off at 
Stephen; time, 4.12 p.m., so the 14 miles 
from Field, during which the train had 
climbed 1265ft., had taken 47 min., 18 m.p.h. 
The Great Divide, where a little stream 
has been carefully educated to direct half 
its water into the Pacific and half into the 
Atlantic, is a few yards beyond Stephen and 
at 5ft. lower altitude, 5332ft. 

It will be seen from the profile—Fig. 4— 
that all heavy locomotive work ceases at 
Stephen ; you are sitting on top of the world, 
and if you continue 3000 miles to the Atlantic 
you will be practically descending all the 
way. From Stephen it is downhill and level 
right into Calgary, but of curvature there is 
plenty, and the speed reaches 60 m.p.h. at 
times, these big 2-10-4s behaving surpris- 
ingly well on the bends, thanks to flange 
lubricators—dealt with in the last article— 
and a lateral motion device on the first 
coupled axle, which will be described later. 
Just beyond Lake Louise we were stopped 
by torpedoes (detonators), and a red flag, 
the section man on guard reporting a broken 
rail ahead, negotiated on tiptoe at 5 m.p.h. 
At Banff the weather cleared up as we ran 
out of the cloud rack, and here, at 6 p.m., 
the ‘‘ Dominion” began the last lap, non- 
stop, down and ever down in company with 
the Bow River to Calgary. Through “ The 
Gap,” past Cochrane, reputed to be the 
oldest town in Alberta, but I hae ma doots— 
what about Fort Saskatchewan, for instance ? 
—named after Lord Cochrane,-and we were 
well out of the mountains, running fast 
through the bare, rounded foothills and a 
country getting steadily more prairie-like 
the nearer we approached Calgary. There 
were still trees, but they only grew in shel- 
tered places, and soon would disappear 
altogether. The riding was—well, under the 
circumstances, good, so far as track reaction 
was concerned, but I had noticed before, 


when we had begun to travel in the 50s 
between Louise and Banff, that the cab floor 
danced rhythmically in tune with the throw 
of side rods and balance weights, and here 
the same thing was happening. I have never 
noticed an engine doing this so plainly ; 
none other of this same class, even, has shown 
this characteristic. “‘ No. 5926’s ” balancing 
seemed to need a little investigation. And 
so to a stand in Calgary, its tall yellow stone 
buildings turning rose-pink in the level rays 
of the setting sun; time, 8.03 pm. The 
82 non-stop miles from Banff had been 
covered in exactly two hours. 

(To be continued) 








Obituary 
CHARLES PROCTER BANHAM 


Ir is with deep regret that we have to 
record the death in London, on August 28th, 
of Mr. C. P. Banham, who had been a 
member of the British Thomson-Houston 
Company’s commercial engineering staff for 
the past twenty-six years. 

Mr. Banham was born at Scarborough on 
October 20th, 1868, and received his technical 
education at University College, Bristol. 
In 1887 he entered the works of Stothert and 
Pitt at Bath, and foir years later, after 
studying electrical engineering at the Royal 
College of Science and the City and Guilds, 
London, he joined the engineering staff of 
the Brush Electrical Engineering Company. 
With that firm he carried out some of the 
early experiments in the electric lighting of 
trains on the “Sud Express,” and in 1892, 
when the Brush Company sold its French 
patents to Alexandre Grammont, Mr. Banham 
went over to organise the factory at Pont-de- 
Cherin, Isere, and to act as chief engineer for 
the French firm. 

In 1894 he returned to England as assistant 
manager at the Brush Company’s works at 
Loughborough. Two years later he went to 
South Africa as mechanical and electrical 
engineer to the Table Bay Harbour Board. 
In 1911 he was appointed electrical super- 
intendent of the South African Railways 
and Harbours, but relinquished that post in 
1912 to become manager of the Durban 
office of the South African General Electric 
Company. While in South Africa Mr. 
Banham played a leading part in the forma- 
tion of the South African section of the 
Institution of Electrical Engineers, of which 
he was Chairman for two years and later 
Secretary of the Cape Town local section. 

Returning to England in 1914, he became 
manager of the Aldershot and District 
Traction Company, and in July, 1916, 
joined the staff of the B.T.H. Company at 
Rugby. For sixteen years he was in the 
contract department, and for the last ten 
years represented the company on certain 
committees of the British Electrical and 
Allied Manufacturers’ Association. 








Erratum.—In the “ Seven-day Journal ”’ note, 
‘* Proposed British Merchant Air Service,” page 183 
of our September 4th issue, it should have been 
stated that Mr. Gordon England’s address was 
delivered before the Institute of Export, and not 
the Institute of Transport. 


CEMENT Prices.—The Ministry of Works and 
Planning has authorised an increase in the scheduled 
prices of cement in Great Britain and Northern 
Ireland by 1s. 6d. per ton. The increase took effect 
from August 27th, 1942. It applies to ordinary 
Portland and rapid-hardening cements, but not to 
Portland slag or blast-furnace coment. The 
increase is due to the increased. costs of producing 
cement, including the recent advance in the price 
of coal. 
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NOTICES TO READERS 





The fact that goods made of raw materials 
in short supply owing to war conditions 
are advertised in this paper or described 
in its editorial columns should not be 
taken as an indication that they are 
necessarily available for export. 











With a view to the conservation of paper, 
readers are advised, in the interests of all con- 
cerned, to place a regular order for THE 
ENGINEER with their newsagent or direct with 
the Publisher. 
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AFTER THREE YEARS OF AIR WAR 


WE in this country can look back with 
pride on the achievements of the R.A.F. 
during three years of warfare. Although 
we began the war greatly outnumbered by the 
Luftwaffe, we had in the years before paid 
close attention to quality so that when the 
test came, as it did in the Battle of Britain, 
we were not found wanting. The aircraft of 
the R.A.F., though comparatively few in 
numbers, were so markedly superior to their 
rivals in quality—personal as well as material 
—that the aerial attack which was to prepare 





completely defeated. Moreover, the R.A.F., 
with its tail well up, was able to hold 
the skies and so make possible the Dunkirk 
evacuation, whilst in the more recent 
reconnaissance operations at Dieppe the sky 
was held despite the great advantage the Ger- 
man aircraft had of being close to their own 
aerodromes and therefore able to spend more 
time over the area of conflict than could air- 
craft which had to come from afar. Quality 
is a factor which counts even more than 
numbers, and now that there is good prospect 
of our being able to combine both, the turn 
of the tide in the war may confidently be 
looked for. It is true that the Luftwaffe is 
also making efforts to improve quality, as is 


the statement lately made by Sir Archibald 
Sinclair, that of the ninety-three enemy air- 
craft seen to be destroyed at Dieppe, no less 
than forty-eight were “ F.W. 190s,” and of 
the balance of forty-five, as many as twenty- 
nine were “ DO 217s.” 

Of the latest features of our own aircraft 
it is not possible to speak freely, but 
information has been released concerning our 
latest large bomber, and this is of more than 
ordinary interest. The Avro ‘“ Lancaster,” 
with an all-up weight of 30 tons, can carry 
no less than 8 tons of bombs at a speed in the 
neighbourhood of 300 miles an hour. This 
is a proportion of bomb load to total weight 
of over 25 percent.,and it represents a remark- 
able and very useful advance in technique. 
Our High Command has announced that the 
coming months will see an intensification of 
our bombing attacks on German industry 
and communications. If it be thought that 
the losses during such heavy raids may prove 
high, it must be remembered that according 
to an official statement more than 250 
factories in the city of Cologne alone have 
been destroyed or heavily damaged in a 
single raid, and that although this cost us 257 
killed and missing, no Army could at such a 
price in casualties have destroyed so much of 
the enemy’s war strength. For this intensi- 
fied bombing our own rising rate of con- 
struction of heavy bombers will not alone be 
available. A steady stream of machines is 
flying to us across the Atlantic. Many 
have already come, and so great is 
their carrying capacity that even when 
fuelled for that long journey they are able 
to act as carriers for urgently wanted war 
materials, in addition to Government docu- 
ments, mails, and official passengers. Not a 
single one of them has so far been intercepted 
by enemy aircraft, and the losses due to 
weather and other accidents have proved 
to be only about one half of one per 
cent. It is no doubt in part due to this 
very fine record that Mr. Kaiser, in the 
United States, has urged his scheme for 
building a large number of heavy flying boats 
to act as carriers of specially important 
cargoes needed here. Questions have 
been raised as to the right relative priority 
of such construction, but that is a question 
for the U.S.A. to settle, whilst for our part 
we can and do wish it every success in 
achieving the object at which it aims. The 


and protect our bombers is a difficult problem, 
To protect them all the way is naturally 
impossible, but for part of the way it is 
possible. This calls for an operational 
programme to suit the hours of daylight and 
darkness. On the other hand, our bombers 
have been remarkably successful in their 
endeavours to protect themselves against 
fighter attack. This is seen in notable degree 
also in the latest American “ Fortress ” 
bombers, which again and again have 
successfully disposed of their attackers and 
reached their bases safely after carrying out 
their allotted tasks. 

With the passing months the improved 
technique of aircraft construction enables 
greater ranges to be attained. If«n aeroplane 
can now carry a bomb load far higher than 
used to be customary, it is manifest that by 
replacing part of that load with fuel the range 
can be much increased. This increase is very 
welcome, as it enables even greater 
protection to be given to our ocean 
convoys and so to increase the peril to 
enemy submarines which seek to attack them. 
Increase of range, moreover, means an 
increase in the power of land-based aircraft 
to patrol the seas, and the effect of this in the 
Pacific war area especially should be all to the 
good. Our aircraft constructors are exceed- 
ingly skilled in their art, and they are on their 
tiptoes to maintain the fine record they have 
created. We wish them well. 


A Sign of Grace 


For many months THE ENGINEER has 
been pressing the Government to give greater 
weight to engineers in its counsels. At last 
a step in the right direction has been taken. 
It was announced at the end of last week that 
Mr. W. A. Stanier, C.M.E., of the L.MS. 
Railway, had been appointed to the staff of 
the Minister of Production. This is no part- 
time casual affair. Mr. Stanier will give his 
whole energies to his new work. He will, so 
to speak, be in perpetual session as an adviser 
on engineering questions concerned with the 
production of materials of war. A _ better 
man could not have been found for the post. 
Mr. Stanier is not only a mechanical engi- 
neer of long experience, both as a designer 
and producer, but he is the happy possessor 
of a personality which fits him to face cross- 
examination and to win his way with the 
most exalted Ministers. That his task is not 
going to be easy he will be the first to recog- 
nise. We need not specify the kind of 
opposition and opponents he will have to 
meet. Bringing a fresh mind to bear on 
established customs and practices, he is 
certain to find obstacles in his path. We 
believe that he is great enough, wise enough, 
and tactful enough to overcome them. 

It has been said that all engineers are 
scientists, but not all scientists engineers. 
Mr. Oliver Lyttelton is the first Minister to 
give proper recognition to that fact. Numer- 
ous committees of scientists have been 
appointed. The members have been drawn 
mainly from the ranks of the Royal Society, 
which is weak in engineers. The Govern- 
ment does not seem to have been able to dis- 
tinguish between the scientist with an engi- 
neering background and the engineer with a 
scientific background. The difference is 
material. The Government required an 
adviser who would look at problems from the 
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practical standpoint of the mechanical engi- 
neer; a man who had spent his life in the 
atmosphere of the workshops ; a man who 
could weigh the merits of design and visualise 
the means of carrying them out with 
“economy and despatch.” Such an engi- 
neer it now has in Mr. Stanier. What use 
will it make of him? That is the crux of the 
matter. He is far too good a man to be 
wasted ; to find his efforts stultified ; to find 
his knowledge unused. We can only hope 
for the best ; hope that this latest appoint- 
ment will not be made ineffective by a bad 
method, as others have been. We shall see 
in a few months. If Mr. Stanier throws in 
his hand we shall know what to think; if 
he carries on we shall be sure that he is being 
useful. He is not the type of man to con- 
tinue in a sinecure. His appointment is a 
sign of grace ; it is an acknowledgment that 
the Government has at last recognised that 
Technology has its equal place in war pro- 
duction beside Science. 

It is fitting that attention should be called 
here to one of the excuses for the Govern- 
ment’s attitude towards engineers. It is 
that there is no adequate definition of a 
mechanical engineer. The civil engineer is 
fairly well defined by his title, but the mech- 
anical engineer, in his numerous manifesta- 
tions, is not. The mere craftsman calls 
himself an engineer, and now that women are 
to be eligible for membership of the A.E.U. 
no doubt they, after six weeks’ training, will 
call themselves engineers! Over and over 
again, in the United States as well as in this 
country, means of distinguishing between the 
profession and the craft of engineering have 
been debated. The problem has not yet been 
solved. But events are making it imperative 
that it should be attacked again. Perhaps 
now that the great institutions are showing 
a greater desire to co-operate something may 
be achieved by their united effort. 








Letters to the Editor 





(We do not hold ourselves responsible for the opinions of 
our correspondents) 


ENGINEERING EDUCATION 


Str,—Engineers, as defined by Mr. Pestereff, 
in THE ENGINEER of August 21st, will ‘‘ com- 
plete their training at 25-plus, providing the 
student has gone through the course without 
a hitch”? and “ during the practical training 
(two one-year periods) a living wage is paid.” 
Let us see what this costs. 

Four years at a public school, five years at a 
university. Nine years, during which the 
student must be provided for entirely by his 
parents with the exception of the two one-year 
periods, when he will receive a “ living wage ” 
during his practical training. 

School fees will range from £150 to £250 per 
annum. With clothes, pocket money, medical 
attention, holidays, books, travelling, and 
cultivation of an intelligent interest in at least 
one hobby, the total expenditure will not be 
less than £300 per annum. 

Nine years at this rate equals £2700. Less a 
couple of hundred pounds, say, being a “ living 
wage” for a bachelor youth at the rate of £2 
per week during the practical training. At the 
cheapest, the total investment is £2500 and well 
may amount to as much as £3000. 

Now, what will be the income of father that 


children ? With income tax at 10s. or more in 
the pound, father must earn anything from 
£600 to £700 gross to provide £300 per annum 
net for one son alone. 

Add a wife, other children, the home, insur- 
ance, &c., and father’s gross income must 
be at least £2000 per annum—about £1300 per 
annum net. 

What can father’s profession be ? Obviously 
not that of an engineer ! 

Now, what sort of job will industry offer son, 
when at 25-plus he applies for a job? He will 
be lucky to be offered £4 per week, will be 
very lucky to obtain as much as £5, and in all 
probability he will be called a ‘‘ trainee.” 

For some years before the war I worked for 
one of the largest organisations in this country 
and saw a number of young men, ex public 
school, university, at least a couple of years’ 
practical training, qualifications such as B.Sc., 
M.A., &c., engaged at from £4 to £5 per week as 
‘“‘ trainees,” and given quite ordinary jobs as 
assistants to departmental foremen. There they 
stayed with no idea of future prospects, no 
contact with even local directors. It took a 
war for these men to obtain employment capable 
of taxing their energies and using to the full 
their abilities. With one accord they joined the 
Army and now occupy positions of use and 
importance. 

Mr. Pestereff is right, too tragically right, 
when he urges the proper organisation of the 
engineering institutions, and presses for their 
obtaining a proper recognition, both by Govern- 
ment and public, of the engineering profession. 

What the B.M.A. has done for the medical 
profession (or what the médical profession has 
done for itself in organising and building up the 
B.M.A.) surely can be done by the united 
engineers of the country for their profession. 

The institutions as at present constituted can 
do nothing. This was clearly revealed when the 
Engineers’ Guild just before the war endea- 
voured to obtain their support. The constitu- 
tions of the senior institutions make no allow- 
ance for improving the welfare and status of 
the engineer. They are solely concerned with 
the science of engineering. 

Engineers, who hold the future of the world 
in their charge, might well think that it is quite 
time to explode that greatest piece of humbug 
of modern times: the myth that engineers are 
not business men and that industry must be 
controlled by financiers and politicians. If 
engineers will do this, then, and then only, will 
they obtain fair and proper recognition of, and 
remuneration for, their services. So long as 
they allow financiers and politicians to control 
their destinies, and that of the whole country, 
so long will their brains be picked and their 
services used for the such out-of-proportion 
salaries as at present they receive; salaries so 
low that unless the fathers have rich uncles the 
sons cannot possibly have the class of education 
and training described in Mr. Pestereff’s letter. 
So long also will those fortunate sons who do 
receive a first-class education and training be 
offered ridiculous jobs at ridiculous salaries, and 
have to wait for yet another world war to 
obtain an outlet for their energies. 

Who will challenge my final sentence—that it 
is the combined brains of the trained engineers 
in this country, and of the United Nations, who 
will win this war? Who, then, can have a 
better “ right” to plan this post-war England 
than. those who are responsible for its survival ? 

D. G. Russett, A.M.Iy Mech. E. 
Highgate, September 2nd. 
EDUCATION AND THE WAR EFFORT 
Str,—Mr. Chorlton, in his letter of August 


27th, makes it clear that he holds the heads of 
the Army responsible for our lamentable 





he can allocate £300 per annum for nine years 
for the training of /one of perhaps several 


deficiencies in equipment and organisation for 
To support this contention it would be 


war. 





necessary to show that the soldiers had got what 
they asked for, and had not asked for the right 
things. Whilst the statesmen who ran things 
during the fatal period from 1920 to 1938 have 
had their say, the soldier has to keep quiet 
until he is on the retired list, and he is liable to 
get on that list if he differs from his political 
chief, even on technical questions of strategy 
or armament. I think it is incontestable that 
the armaments and methods used so success- 
fully by our enemies originated in the British 
Army, but did not get beyond the experimental 
stage for want of the political support, which 
was withheld until we were on the verge of war. 
Mr. Chorlton raises a fresh question in com- 
paring the Navy with the Army. The Navy has 
always had a more favourable place in the 
public mind than the Army. The excellent 
system of training in the Navy, and the strength 
of naval influence in the Admiralty, are the 
result, rather than the cause, of the greater 
public support enjoyed in peacetime by the 
senior Service. The basic reasons are historical 
and too long for your correspondence column. 
Better education of the mass of voters would 
seem essential to an improved standard of 
political leadership. To my mind this means 
less stress on early functional education and 
more stress on a foundation of history, geo- 
graphy, literature, and knowledge of foreign 
countries, on which a structure of political 
wisdom might be built. That is what I mean 
by “liberal education.” 
I remain of the opinion that Mr. Chorlton’s 
diagnosis is mistaken. F. L. Watson. 
Leeds, September 5th. 


HIGH-SPEED STEEL SHORTAGE 


Sir,—In the factory at which I am employed 
as works manager it has been our custom for 
many years to use 18 per cent. tungsten tool 
steel in bars from 1}in. square to 2in. square 
section for planer tools. 

Tool holders have not proved satisfactory for 
using short ends, and butt-welded tips in these 
heavy sections have not been available. 

During the past month I have tried out short 
ends of high-speed steel, forged in the black- 
smiths’ fire, and normalised, and then are 
welded to a carbon steel shank in a somewhat 
similar manner to the brazing of carbide tips, 
except that the shank is cut away to form a vee 
with the high-speed steel tip and to receive the 
weld metal. The tool is, of course, subsequently 
ground and hardened. 

Results so far have shown an improvement on 
the solid tool in wearing qualities, which may 
be due to the small quantity of high-speed steel 
being dealt with and consequently quicker rate 
of cooling, or possibly the mild steel weld metal 
acts as a cushion and so helps to preserve the 
cutting edge. 

Perhaps some of your readers can offer an 
explanation. 

I may say that this method of using up scrap 
pieces of high-speed steel will enable us to carry 
on for many months without our needing to 
requisition high-speed steel. 

Rost. S. Yates. 

Newport, Mon., September 3rd. 











PRE-LOADED CoNcCRETE.—What is known in 
America and Canada as the “ pre-load system” is a 
patented method of pre-stressing reinforced concrete 
structures so as to place the concrete under initial 
compression, both vertical and horizontal, in excess 
of all tensile stresses arising from shrinkage, tempera- 
ture contraction, hydraulic loading, or plastic flow. 
The quantity of steel necessary is reduced on account 
of the higher steel stresses which are used. Under 
most conditions ‘‘ pre-load” tanks can be built at 
a considerably lower cost than ordinary concrete, 
steel, or wood structures. Owing to the growing 
use of this system in Canada a separate company 
has been formed under the name of the Preload 





Company of Canada, Ltd., with offices at Montreal, 
Toronto, and Halifax. 
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The Electric 


Are Furnace 


By T. F. WALL, D.Sc., D.Eng. 
No. I1I—(Continued from pagé 191, September 4th) 


THE Arc ELECTRODES 


7s heat in the Héroult type of furnace is 
produced by the are which burns between 
the electrodes and the metal charge and the 
electric energy which is supplied to the 
furnace is maintained at the desired value 
by moving the electrodes towards or away 
from the metal surface ; that is, by decreas- 
ing or increasing the length of the arc. 
Further control is obtained by providing 
various voltages tappings on the trans- 
former windings from which the furnace is 
supplied. The electrodes are made of a suit- 
able diameter, the size of which is dependent 
upon the size of the furnace, and they may 
be of graphite or amorphous carbon. The 
latter are not such good electrical con- 
ductors as the former, and consequently 
amorphous carbon electrodes must be of 
greater diameter than those of graphite for 
a furnace of given size. Further, amorphous 
carbon electrodes are very brittle and there 
is consequently a serious risk that they may 
break and fall into the molten metal, 
becoming dissolved therein and destroying 





~ 
$s 
2 
‘ Graphite 
< 
o 
400 800 1200 1600 
en Temperature °C & 
Fic. 14 


the quality. Such electrodes are relatively 
cheap and can be recommended for use under 
certain conditions. 

In electric arc furnaces which are used for 
steel production graphite electrodes are 
almost invariably supplied, since the sealing 
of the gland in the furnace cover through 
which the electrodes pass is much more 
satisfactorily effected with graphite rods than 
with amorphous carbon rods. Each of these 
glands is sealed by means of a cylindrical 
device, which provides for the cooling of the 
support by means of circulating water, and 
in this way the waste of electrode material 
through burning is appreciably reduced. 

On account of the chemical inertness and 
other characteristic properties of graphite 
it is used in enormous quantities for the 
electrodes of carbon arc furnaces. The 
element carbon exists in three forms, viz., 
amorphous (as charcoal, coke and lamp- 
black), crystalline (as diamond), and graphite 
(as plumbago or blacklead). All forms of 
carbon tend to pass into graphite when 
heated to a sufficient degree. By intensely 
heating silicon carbide (SiC) in an electric 
furnace the silicon evaporates and burns 
away, leaving the carbon in the form of 
graphite. Also, by heating the amorphous 
form of carbon electrodes in an electric 
resistance furnace to a temperature of 
2400 deg. Cent. the carbon becomes trans- 
formed into graphite. The amorphous form 
of carbon electrode can be made in sizes of 
over 1 m. in diameter, from 2 m. to 3 m. long, 
and weighing over 24 tons. 

When amorphous carbon electrodes are 
used the construction of the electrode 
supporting arms and fittings becomes much 


heavier on account of the greater diameter 
of the electrode which is necessary to give 
the same current carrying capacity as with 
graphite electrodes. An important develop- 
ment has been the introduction of the 
“ Séderberg ”’ electrode. Normally carbon 
electrodes are produced by heating in a gas- 
fired furnace to a temperature of about 
1100 deg. Cent. Sdéderberg showed that if 
the requisite constituents, viz., anthracite 
pellets, coke powder, pitch and tar, were 
prepared and packed in a sheet iron cylin- 
drical container and arranged with the 
lower end projecting into the furnace, 
the heat of the furnace would transform 
the mixture into a good-quality carbon 
electrode and that if this packed cylinder 
were allowed to descend slowly into 
the furnace the carbon electrode would 
gradually form as the container descended. 
The special aspect of this procedure is that 
the electrode is formed at the same time as 
it is being used; that is to say, two manu- 
facturing processes are being carried on 
simultaneously ; for example, the production 
of calcium carbide in the furnace by means 
of the electrodes which are actually being 
manufactured as they are being used. It is, 
of course, true that the constructional details 
of the furnace have to be somewhat more 
complicated for this double purpose ; never- 
theless, the Soderberg electrode has had a 
far-reaching effect on the technique of 
carbon arc furnaces. 

The following table gives some compara- 
tive data for amorphous carbon and graphite 
electrodes. 


























TaBie I 
Amorphous | Graphite. 
carbon. 

Specific gravity ... -.| 1-85 to 2-05] 2-21 to 2-23 
Specific resistance (accord- 

ing to diameter), ohms per 

square millimetre section 

and per metre length ...| 40 to 60 7 to 12 
Compressive strength, kilo- 

grammes per square centi- 

metre Seer owe ok 200 to 300 
Heat conductivity at 1400 

deg. Cent., calories oa 

square centimetre surface 

area per centimetre 

length, per second, per 

1 deg. Cent. ... ... +] 0-14 0-335 
Relative cost on eek | 1 3-6 








A remarkable feature of these data is the 
specific resistance which, for amorphous 
carbon, is about five times the value for 
graphite. In consequence the Joule heating 
effect is a correspondingly high multiple of 
that for graphite electrodes, so that for equal 
current loading the heat loss at the surface 
will be much greater for the carbon elec- 
trodes. In addition to this, the temperature 
at which oxidation begins is much lower for 
carbon than for graphite, so that each of 
these factors requires carbon electrodes to 
be operated at a very much lower current 
density than graphite electrodes. The values 
commonly used in practice are about 
4 amperes to 8 amperes per square centi- 
metre for amorphous carbon and about 
15 amperes to 30 amperes per square centi- 
metre for graphite ; that is to say, graphite 
can be worked at about three times the density 
of carbon. 





In consequence of the skin effect the dis- 


tribution of current density is not uniforn 
throughout the cross section of the electrode 
being a maximum at the surface boundary, 
so that, with increasing electrode diameter 
the density at the surface will increase even 
when the mean density throughout the 
section remains constant. It follows, there. 
fore, that in order to prevent overloading of 
the electrode material in the neighbourhood 
of the surface boundary the mean current 
density must be reduced as the diameter of 
the electrode increases. These conclusions 
are realised in practice in the case of graphite 
electrodes, but in the case of amorphous 
carbon electrodes the high specific resistance 
and the skin effect actin opposite senses, owing 
to the low heat conductivity of the carbon, 

This combined influence of the two effects 
will perhaps be clearer from the following 
considerations. In Fig. 14 is shown the 
effect of temperature on the resistance of 
amorphous carbon and graphite respectively, 
and it will be seen that, in the case of amor. 
phous carbon, the resistance continually 
falls as the temperature increases, whilst 
in the case of graphite the resistance falls 
with increase of temperature for the lower 
range of temperatures and as .the tempera- 
ture further increases the resistance rises. 
In the case of carbon electrodes the specific 
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resistance at the core will be lower than at 
the surface owing to the higher temperature 
at the core, and this effect will act in oppo- 
sition to the skin effect, so that for amorphous 
carbon electrodes the skin effect may be 
entirely ignored. The reason why, in the 
case of carbon electrodes, the mean current 
density must be reduced as the diameter 
increases is that on account of the low heat 
conductivity of the carbon the temperature 
differences between the core and the surface 
will cause serious internal strains due to 
inequalities of thermal expansion, and this 
may cause the fracture of the electrode. 

In Fig. 15 are plotted data which have 
been obtained from experimental investiga- 
tions into the permissible current densities 
as dependent upon the electrode diameter 
for both graphite and amorphous carbon 
electrodes. Values of the current density 
which lie above the shaded area in each case 
correspond to an overloading of the electrode, 
whilst values below the areas correspond to 
underloading of the electrode. If an elec- 
trode is so heavily loaded that it glows 
throughout its entire length then the rate 
of consumption of the electrode material 
immediately rises, owing to oxidation, since 
the oxidising temperatures are respectively 
300 deg. Cent. and 500 deg. Cent. for amor- 
phous carbon and graphite. The most 
dangerous possibilities which may occur will 
be in the neighbourhood of the clamping of 





the electrodes, since in general it is not 
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ible to ensure complete surface contact 
between the electrodes and the clamps, so that 
severe local heating may result. This danger 
js less in the case of graphite electrodes, since 
a very true and smooth cylindrical surface 
can be ensured, whereas in the case of 
amorphous carbon electrodes there will 
always be a rough surface texture and the 
jrreguiarities of contact may give rise to 
local arcing. For this reason it is usual to 
employ a graphitic cement to bed the clamp 
and electrode surface. 

It has been found to be advantageous to 
provide a lead surface coating in the case of 
carbon electrodes, in consequence of which 
the consumption of the electrode material 
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control cannot eliminate them, it can reduce 
to a minimum the time for which they 
persist. The choking coils are usually 
designed to limit the magnitude of the surges 
to about 1-6-2 the normal current, and can 
be cut out during the refining process, when 
the conditions are more favourable for the 
maintenance of a steady current value. 

In older systems the control of the elec- 
trode motors was obtained by means of con- 
tactor switches and relays operating under 
full voltage, but the movements obtained in 
this way were jerky and comparatively rapid 
wear of the relay and contact switches was 
experienced. In modern furnace designs two 
different systems are available for the auto- 
matic control of the electrode positions, viz., 
(i) the purely electrical system, and (ii) 
the electro-hydraulic system. 

Electrical System of Automatic Electrode 
Regulation —Fig. 16 shows one method for 
the automatic electric control of the position 
of the furnace electrodes. One of the two 
solenoids of the differential relay, which 
respectively control the lifting and lowering 
of the electrode, is wound with a pressure 
coil and the other is wound with a current 
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that when a current flows in this auxiliary 
winding, by electro-magnetic induction from 
the other winding on the same solenoid, a 
weakening effect on the main winding is pro- 
duced. When the current or pressure varies 
by a small amount the corresponding lifting 
or lowering solenoid is immediately actuated, 
and the auxiliary winding of the relay is 
closed, so that the consequent weakening of 
the electro-magnetic effect of the main wind- 
ing results in the immediate switching out of 
circuit of the winch motor. When, however, 
the current varies by more than about 15 per 
cent. on either side of the value for which it 
has been set, the auxiliary winding of the 
solenoid is no longer able to weaken the 
magnetic field sufficiently to cause the winch 
motor to be switched out of circuit, and con- 
sequently the motor will run at full speed to 
adjust the electrode position. 

An actual record of the automatic regula- 
tion of the power supplied to the are furnace 
in this way is shown in Fig. 18, the furnace 
having started with a cold charge. 

Electro-hydraulic Control.—For this type of 
automatic electrode control, water under a 








pressure of about 5 atmospheres (70 lb. per 
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Fics. 16 AND 17—AUTOMATIC ELECTRIC AND 


becomes reduced by about 5 per cent. The 
cause of this reduced consumption is partly 
due to the elimination of the glowing and 
burning of the electrode where it passes 
through the furnace roof. 

The economical operation of electric arc 
furnaces necessitates the use of automatic 
control for the movement of the electrodes ; 
that is to say, for the adjustment of the arc 
length. Such automatic control is now 
commonly used in all but the smallest sizes 
of furnaces. By its means it becomes possible 
to maintain at a constant value the power 
which has been found to be most suitable for 
the particular process on which the furnace 
is at work. Current surges are inevitable, 
especially during the melting process, so that 
choking coils are essential to limit their 
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coil, so that the are is controlled both as 
regards its pressure and current. The 
pressure coil acts in a similar way to a volt- 
meter and is connected between the phase 
and earth. The current coil is connected to 
the secondary terminals of a current trans- 
former and is in series with an ammeter. The 
differential relay operates to energise either 
the lifting solenoid or the lowering solenoid 
and controls a small winch motor b¥ means of 
which the actual movement of the electrode 
is effected. 

In order to prevent the operation of the 
winch for every small change in the current 
and pressure conditions—that is to say, in 
order to eliminate ‘“‘ hunting ”’—each of the 
solenoids of the differential relay has an 
auxiliary winding in series with an adjust- 


HYDRO -ELECTRIC CONTROL OF 








Magnitude, and although the automatic 





able resistance. The arrangement is such 












































ELECTRODES 


square inch) must be available and may be 
supplied from a small pumping set. The 
electrode of each phase is regulated inde- 
pendently of the others, and the general 
arrangement of the equipment for one phase 
is shown in Fig. 17. The piston of the 
hydraulic pressure cylinder is mechanically 
connected to the electrode, and causes it to 
rise when the water enters the cylinder. 
When the water is withdrawn the electrode 
descends under its own weight. 

A diaphragm valve working in conjunc- 
tion with the relay 4 automatically regulates 
the flow of water to and from the pressure 
cylinder. This relay comprises an iron core, 
which is magnetised from the secondary of 
the current transformer 2 and, according to 
the strength of the electrode current, the 
core takes up a definite position for which 
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the nozzle 6 is opened to a greater or less 
extent through the lever a. By means of the 
nozzle b the pressure is balanced between the 
chamber c, which is connected to the pressure 
pipe, and the chamber d, which is connected 
to the outlet pipe. The difference of pressure 
above and below the diaphragm e depends 
upon the degree of throttling at the nozzle b, 
and the movement of the diaphragm e sets 
the piston valve f in motion, the movement 
being made against a spring, so that the 
piston takes up a definite position. 

So long as the electrode current is normal, 
the piston f remains in the central position, 
in which case the pipe to the pressure cylinder 
is closed. When the electrode current 
increases, the lever a rises and opens up the 
nozzle 6, the pressure in the chamber c falls, 
and the piston travels to the right, thus con- 
necting the pressure cylinder to the water 
supply and the electrode consequently rises 
until the normal current is again established, 




























































































Fen Flood 


A a meeting held in July at Cambridge 
Sir Murdoch MacDonald and Mr. Oswald 
Prowde explained to representatives of autho- 
rities and drainage boards in the River Great 
Ouse Catchment Board’s area details of a 
scheme for protection of the Fens from floods. 
It will be recalled that Sir Murdoch MacDonald 
and Partners were called upon in 1939 by the 
Catchment Board to make a report on con- 
ditions in the Fens and means whereby flooding 
could be eliminated, and to examine and report 
upon certain solutions that had already been 
propounded. That report, an illustrated abstract 
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Proude at the meeting to explain the proposed 
works, which will cost about £2,000,000. 


EXPLANATION OF THE SCHEME 


The largest area which is in need of flood pro. 
tection is the South Level—Fig. 1. There are 
a number of rivers like the Cam, Ely Ouse, 
Ten Mile, Lark, Little Ouse, Wissey, and various 
lodes which cut right across it, carrying the flood 
waters from the Uplands at a very high level 
above the land, with consequent danger of 
breaches in the banks, especially as these banks 
are mostly made of peat and are founded on 
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FIG. 18-POWER SUPPLY RECORD 


the piston f having then returned to its mid- 
position. If the current falls below the 
normal value, the piston moves in the 
opposite direction and connects the pressure 
cylinder with the outlet pipe, thus allowing 
the electrode to fall under its own weight. 
When the normal current has again become 
established, the piston f again occupies its 
central position. 

Choice of the type of automatic electrode 
regulating system will depend upon the local 
conditions and working requirements. The 
electric system can be made more sensitive 
than the hydraulic system, but it is more 
expensive. It is also to be noted that in the 
view of some authorities, the hydraulic 
system is out of the question if there is any 
risk of freezing. 

(Zo be continued) 











































































































PortueaL TO Make Tivpiates.—The Portu- 
guese Government has granted a concession to a 
French firm, the Société des Acieries et Forges, to 
build at Oporto the first tinplate factory in the 
country. Portuguese raw materials and labour are 
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from which we published at the time, was 
issued in July, 1940, and recommended the 
construction of a great cut-off channel to take 
waters from the Uplands and carry them directly 
to Denver, thereby preventing those waters 
reaching the Middle Level. In addition, it 
was suggested that there should be a new relief 
channel cut from Denver to St. Germans, 
that the Magdalen Bend in the Tidal Rivershould 
be straightened, that a barrage should be con- 
structed at that point, and that in the Stoke 
Ferry Fen area there should be provided some 
Washlands for the storage of flood waters during 
the periods of high tides. The whole cost of 
this scheme would have reached £4,000,000. 
In view of the greatness of that expense, the 
Board, with the consent and under the advice 
of the consulting engineers, has decided that it 
cannot, at least at present, be wholly carried 
out, and only those major works below Denver, 
together with certain other less extensive 
works further from the sea, are to be built in 
the near future. In what follows we print an 
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FIG. 1—THE GREAT OUSE CATCHMENT AREA 


peat. The ground level has sunk and is still 
sinking, and in many cases has a great deal 
further to go, whilst the banks themselves are 
also sinking. When the land level settles the 
head of the water on the banks increases, and, 
in addition to heightening, they require widen- 
ing at the bottom. Also there is no suitable 
material for the banks on the spot. 

The South Level is very different from the 
Middle Level, which practically has no upland 
water crossing it. Flood water from the 
Uplands above Earith, however, runs along- 
side it down the Washlands and the 100 Foot 
River. 

Mr. Kraaijeveld, a Dutch engineer, proposed 
a great scheme of deepening and widening the 
Tidal River, and the construction of training 
walls out into the Wash to exclude silt. He 
did not give any definite .estimate as to the 
water level which his scheme would produce in 
the. Tidal River at Denver, but simply said 
that there would be considerable lowering of it 
at low tide during floods. It seems strange that 
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a large sum as £6,000,000 without having a clear 

idea of the water levels which would be pro- 
duced. We ourselves, however, made a calcu- 
lation, and think that the low tide water level 
in floods might be reduced by his scheme from 
1l0ft. to about 107ft. in the Tidal River below 
Denver. When I refer to 110ft., I mean 10ft. 
above Ordnance datum, Liverpool; 100 is 
added so as to avoid dealing with minus quan- 
tities. ‘The same or even better results can, 
however, be produced at much cheaper cost by 
other schemes which I will explain later. 

Also, as you no doubt know already, the 
Tidal River water carries silt which it brings 
up from the Wash twice a day with each tide, 
and it is almost certain that the river would silt 
up again and the whole of the £6,000,000 be 
lost. Anyway, it is not a complete solution of 
the problem. Even if it did not silt, the 107ft. 
level produced at low tide at Denver would 
rise upstream the sluice to about I11ft. at 
high tide, and, of course, much higher in the 
neighbourhood of Ely. Later, I will show you 
that other works are necessary to keep the high 
water level in the South Level system of rivers 
down to a reasonable level. In any case we 
could not recommend the spending of such a 
huge sum on a gamble with regard to the 
exclusion of silt. 

The next scheme put before us was an inter- 
mittent barrage across the Tidal River at Free 
Bridge, just above King’s Lynn. Actually, 
there was no definite scheme, but only an idea. 
I will not waste your time in going into the 
matter in detail. The whole object of any 
flood protection scheme is to get rid of the 
water to the sea. This the proposed barrage 
would not do. It would merely store some of 
the flood water at another place, instead of in 
the South Level or the Washlands. It is almost 
certain that the King’s Lynn harbour authorities 
would strongly object.to such a barrage on the 
grounds of possible silting of the bed of the 
river downstream of the barrage. We therefore 
could not recommend it. 

The other two schemes both dealt with the 
flood protection of the South Level by means 
of a relief channel, parallel to the, Tidal River, 
from Denver downstream. The idea of such 
a relief channel is not new. In 1653 the St. 
John’s Eau was dug from Denver to Stow, and 
many engineers have proposed the same solu- 
tion. Of the two schemes of this nature put 
before us, that of Sir Alexander Gibb and 
Partners included a large pumping station on 
the Ten Mile River upstream of Denver sluice, 
pumping the flood waters of the Ten Mile River 
into the relief channel, which would discharge 
at the Magdalen Bend into the Tidal River. 
We do not think it right that flood waters from 
the Uplands, which are at such high levels that 
they can flow to the sea, should be pumped at 
all, and also there is the cost of maintenance 
and running of the pumping station. There- 
fore, we did not feel that we could approve 
this scheme, although there is no doubt that it 
would function satisfactorily and was on the 
right lines, except so far as the pumping station 
is concerned. Subsequently, in December, 
1940, after our report was submitted, they put 
forward a modification of their original scheme, 
but this also involved a large pumping station 
lifting water fromthe old West River into the 
Washlands at Earith. It was not approved 
by the Board. 

The same result as that produced by Sir 
Alexander Gibb and Partners was obtained by 
the scheme submitted by Mr. W. M. Griffith, 
A.M. Inst. C.E., an engineer on the staff of the 
Catchment Board. Mr. Griffith used to be a 
superintending engineer in the Indian Govern- 
ment Public Works Department, in charge of 
all the irrigation and drainage of an area of 
about 3,500,000 acres. He has had several 
papers on hydraulic subjects accepted and 
published by the British and American Insti- 
tutes of Civil Engineers. This is the scheme 
which is now being prepared, and I will explain 


Meanwhile, I would mention that we put 
forward also our own project, which is the ideal 
solution. This is really a continuation of the 
relief channel from Denver upstream. The 
channel would be cut in good hard ground, 





which is not liable toy settle like the peat, on 





the edge of the South Level area, passing near 
Stoke Ferry, Brandon, Mildenhall, and so to 
the Cam at Grantchester, just above Cambridge. 
All the flood waters from the Uplands would 
be diverted into this cut-off channel before 
they reached the low-lying ground of the South 
Level and would flow down the channel to the 
Tidal River near Wiggenhall St. Germans, and 
so to the sea. A comparatively small pumping 
plant would be required at Denver, lifting the 
water from the Ten Mile River into the relief 
channel. This water would only be that which 
was pumped by the internal boards into the 
rivers of the South Level. By this means, the 
South Level area would be completely isolated 
from floods in the same way as the Middle 
Level, and the further sinking of the Fens, 
which has still a long way to go in many places, 
would be a matter of no importance what- 
soever. There is no doubt that this scheme is 
the really perfect solution, and we are certain 
that it will be carried out some day, or, at any 
rate, part of it. 

The Catchment Board only approved for the 
present of the lower part of the scheme, 1.e., 
from Denver to Wiggenhall St. Germans, which 
is the scheme put forward by Mr. Griffith. We 
quite agree with their decision, and we are 
certain that this modified scheme will give 
very great benefit indeed, although it is not 
perfect. 

(To be continued) 








Densified Laminated Wood for 
Engineering Uses 


Ear.y last month an interesting display of 
densified laminated wood was shown at an 
exhibition arranged by the Society of British 
Aircraft Constructors at Grosvenor House, 
illustrating the increasing part played by this 
new material in workshop and tooling operations 
connected with the aircraft and general engi- 
neering industries. Since that time we have 
accepted the invitation of Moulded Components 
(Jablo), Ltd., to see the manufacture and use 
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six times that of steel, a factor which makes it 
particularly useful for the making of large jigs, 
which have to be moved by hand. 


METHODS OF MANUFACTURE 


These improved woods are built up from a 
series of laminations or veneers of chosen woods, 
which are afterwards bonded together in large 
hydraulic presses under great pressure and heat 
by means of resin impregnation. The use of 
veneers in building up laminated wood, whether 
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FiG. 1—VENEER PACKS 


it be simple plywood or “ Jabroc,” with many 
different layers arranged in differing ways, 
according to the use to which the finished pro- 
duct is to be put, makes it possible to select the 
good veneers and reject faulty ones, thereby 
producing a final homogeneous material. 
Various types of timber can be employed for 
the building up of laminated densified wood, 
among them being beech, birch, and mahogany. 
As bonding agents either resins or glues may be 
used, and several of these have been specialiy 
produced by the British chemical industry. 
Among the well-known resins are phenol- . 
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FIG. 2—DENSITY AND STRENGTH OF “ JABROC’’ 


of two improved woods, “ Jabroc ”’ and “ Insul- 
Jabroc.’’ These materials were first introduced 
into this country by Mr. Bruno Jablonsky, a 
pioneer airman and aircraft worker, who is also 
the inventor of the well-known “ Jablo ” pro- 
peller, used on British aircraft. Apart from 
its use in the making of airscrews, “‘ Jabroc ” 
densified laminated wood is now finding other 
important wartime uses, such as small ships’ 
propellers, blades for fans, rail and motor-car 
coachwork, and jigs and tools. Its outstanding 
advantages over other materials are its great 
mechanical strength, its lightness, its non- 
corrosive characteristics, and its capability of 
resisting moisture and acid. Its lightness is 





urea, cresol-formaldehydes in liquid form, and 
phenol-formaldehyde in sheet form. For 
laminated woods which are to be used for electri- 
cal resistance purposes such as “ Insul-Jabroc.” 
it is usual to spread the resins over the veneer 
sheets by passing them through a roller gluing 
machine or a vacuum impregnator may be 
employed. In assembling the packs of veneers, 
which are later pressed to form a densified 
board or slab, different arrangements are 
adopted, in accordance with the use to which 
the finished product is to be put. The simplest 
arrangement, which is advantageous for articles 
subject to bending and tension, is that in which 
all the laminations and the grain directions are 
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laid to run parallel to each other. For aircraft 
material a more frequent arrangement is to 
place the veneers so that their grain directions 
are at right angles to each other. In another 
arrangement the different veneer sheets are laid 
at 45 deg. to each other. A further example 
is that with sheets laid fanwise, which 
is commonly employed in making the blocks 
of “Jabroc” from which small ships’ pro- 
pellers are made. These arrangements are 
illustrated in Fig. 1. 

The actual pressing of the packs takes place 
in large hydraulic presses with platens having 
ducts through which hot water or steam for 
heating, and cold water for cooling-off purposes, 
can be circulated. In making the laminated 
densified woods a somewhat different technique 
is adopted, compared with that employed with 
plywoods, where a temperature of 100 deg. 
Cent. is generally used to fuse the resin films 
between the packs of veneers. For improved 
woods the packs of veneers are placed in the 
press cold and are subjected to pressure while 
the temperature is raised to that of the curing 
process. The pressure is maintained and is 
not diminished until the cooling process is 
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FIG. 3—LARGE DRILLING JIG 


completed. By this method the forming of 
blisters is prevented. In the case of “ Jabroc ” 
and ‘“Insul-Jabroc ” pressures are employed 
varying from ten to twenty times those which 
are usually used in the manufacture of ordimary 
plywood. A more recent method of providing 
the requisite heat is by subjecting the pack to 
high-frequency electric current, causing internal 
heating similar to that employed in the 
‘‘ diathermy ”’ process of the medical profession. 


Some Puystcat CHARACTERISTICS 


Some idea of the degree of compression used 
in the process may be gained from the fact that 
before pressing the average thickness of each 
veneer is about 0-55 mm., with a thin film of 
resin of about four-thousandths of an inch 
thick on either side. After pressing, the veneer 
is reduced to about 0-275 mm. in thickness, 
with the resin film completely fused into the 
body of the veneer. By using thinner veneers 
in greater numbers it is possible to build up the 
final strength of the finished slab. In the 
accompanying Tables I and II figures are given 
comparing ‘‘ Jabroc”’ with various metals and 
with various kinds of home-grown and imported 
woods. It is interesting to note that laminated 
densified wood is twice as strong as beech and 
has the same strength as cast gun-metal both 
in tension and cornpression. On a weight basis 
it is three times as strong as steel. In the 
diagrams reproduced in Fig. 2 it is shown that 
the tensile strength of “‘ Jabroe” varies from 
22,000 lb. to over 34,000 Ib. for densities of 


0:9 to 1-4, while the compressive strength 
of these woods is from 11,4501b. to about 
23,000 Ib. Actually in special cases the tensile 
strength of “‘Jabroc”’ has been raised up to 
60,000 Ib. 

Densified woods are strongly resistant to 
moisture absorption, and it has been shown that 
such resisting properties increase with the den- 
sity of the wood, and are most strongly marked 
TaBLeE I.—Comparison of “‘ Jabroe ’’ with Different 


Metals 





























Weight Ultimate} Ultimate} Tensile 
per tensile com- | strength 
cubic Material strength,| pressive | divided 
foot, Ib. per | strength, Vv 
Ib. sq. in. | lb. per | weight. 
8q. in. 
454 Cast tin F 3,500 6,000 8 
159 Cast aluminium..| 15,000 | 12,000 94 
449 Cast iron ... -| 15,000 | 80,000 33 
536 Cast brass -| 24,000 | 30,000 44 
532 Cast gun-metal...} 32,000 | 20,000 58 
87 ** Jabroc ” --| 34,000 | 23,000 390 
486 Structural wen 60,000 | 60,000 123 


in “ Insul-Jabroc,’’ such material being found 
only to have increased in volume by 2 per cent. 
after being immersed in water for seven days. 
Typicat Users 

The excellent characteristics of improved 
woods have found considerable use in the 
British aircraft industry, partly on account of 
the comparatively light weight of even large 
jigs and tools and because such equipment can 
be made at short notice without having to wait 
very long for the delivery of suitable steel. 





their life’s work overnight and were only too 
happy to settle down to the making of tools fo, 
producing British aircraft. Alongside thege 
master craftsmen young men are at work pro. 
ducing the simpler types of gauges and tools, 
In the accompanying illustrations we have 
chosen typical examples of the work which jx 
being done. Naturally, drilling jigs made jp 
these woods are in constant demand on account 
of their lightness in handling both on the bench 

















FIG. 5—FLANGING TOOL 


and under the drilling machines. A typical 
large drilling jig made in “ Jabroc ” is shown 
in Fig. 3. 

In an article published in our issue of May 
15th we described the extended use of Wadkin 
routing machines. in the production of aircraft 
components and some of the different types of 




















When Moulded Components (Jablo), Ltd.,|jigs and templates employed. In Fig. 4 we 
TasBLe IL.—Comparison of ‘‘ Jabroc ” with Different Woods 

Ultimate Ultimate Shear strength | Shear 

Material. Specific Weight per tensile compressive at right strength 

gravity. eu. ft., Ib. strength, strength, angles to parallel 

lb. per sq. in. | Ib. per sq. in. fibre. to fibre. 
Spruce ... ... 0-48 30 9,000 4,500 1,200 800 
Beech ... ... 0-75 47 18,000 9,000 2,140 1,250 
MOMs sas wet 0°77 48 15,000 7,000 1,200 800 
een 0-80 50 13,250 5,760 3,890 1,080 
** Jabroc ” 1-4 87 34,000 23,000 7,300 3,000 

















decided to embark on the manufacture of air- 
craft tools on a big scale, difficulty was at first 
encountered in securing the right kind of skilled 
labour. Fortunately, at this time it was possible 
to secure the services of certain woodworkers, 
such as joiners and cabinetmakers, who had been 
released from non-essential or low-priority 
work. Quite a number of these men were 
excellent craftsmen, and while it was not possible 
to use them as metal tool makers, in time for the 


FiG. 4—ROUTING TEMPLATE 


war effort, they very soon acquired the necessary 
experience to make them excellent workers im 
*“Jabroc” and “Insul-Jabroc.” Intensive 
training took place and new workers were 
introduced to the new materials by invitimg 
them to make in a short time book ends or ash- 
trays from off-cuts of ‘“‘ Jabroe ” before startmg 
to make expensive jigs and tools. Many of these 
men, we found, were originally master crafts- 





illustrate a large template used for the routing 
of the nose rib of an aeroplane. 

In the pressing and swaging of light metals 
and in deep drawing ‘‘ Jabroc ”’ tools are now 
playing an increasingly important part. Typical 
examples of a swaging and flanging tool and a 
deep drawing press tool are shown in Figs. 5 
and 6. For special cases in which high stresses 
are likely to be met with, the actual cutting 
edge of the tool can be faced with steel. In 
general, however, the amount of steel needed 
rarely exceeds 10 per cent. of the weight of the 

















FIG. 6—-DEEP DRAWING PRESS TOOL 


tool, the remaining 90 per cent. being made in 
composite wood. Fig. 7 shows a viewing block 
for pipes, one of many recently supplied. 
With the large amount of female labour now 
being employed in aircraft ‘frame and engine’ 
works the use of light wood tools is finding ever- 
increasing favour. Another great advantage of 
the tool made from laminated densified wood 
is the fact that it can be quickly modified should 
a change of design be decided upon. This 1s 





men in London, who when the war started lost ’ 


particularly true of the operations connected 
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with preliminary processing work. Enough has 
been said to indicate the wide scope of “ Jabroc ” 
tools and new uses in general engineering work 
will suggest themselves to our readers. 


Some Ex.rorricaL APPLICATIONS 

As previously mentioned, a special type of 
composite material named “ Insul-Jabroc ” 
has been produced for electrical work, special 
resins and modified manufacturing methods 
being employed. Tests carried out have shown 
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FIG. 7—-VIEWING BLOCK FOR PIPES 


that two 0-26in. boards of this material con- 
sisting each of twenty-one laminations of 
beechwood previously treated with resin before 
pressing, when subjected to the British 
Standards Institution standard 316 test of one 
minute at 35 kV, were only punctured at 
65 kV when cresol resin was used, and at 
62-5kV when phenol resin formed the bonding 
agent. 

Such material is also particularly resistant to 
shock loads, such as gun fire aboard ship, and 
can be usefully applied for instrument panels 
or for switchgear handles and tongs for removing 
high and low-voltage fuses. In Fig. 8 we 

















FIG. 8—HIGH - VOLTAGE FUSE HANDLES 
illustrate a pair of ‘“ Insul-Jabroc” tongs 
employed for the removal of high-tension 
patented ‘‘ Eetee ’’ fuses. Another use of the 
material is for wooden spindles for insulators 
on overhead high-tension transmission lines, it 
having been found that the use of a non- 
metallic spindle gives a better distribution of 
electrical stresses over the insulator. One of 
these wooden spindles has withstood test loads 
up to 400 Ib. without indicating any permanent 
set. 

In conclusion, it may be stated that ‘ Insul- 
Jabroc ’? has been very successfully used for 
the construction of fume cupboards, bench tops, 
and other laboratory equipment which comes 
into contact with acids. Blades for fans working 
in acid fumes have also been put into service 
with excellent results. 








A Guillotine Safety Device 


We illustrate herewith a safety device which 
has been adopted by the Metropolitan- Vickers 
Electrical Company for eliminating the risk of 
accidents with power-driven guillotines. It 


with a protective guard, which, while pot 
obstructing the operation, is designed to protect 
the operator from accidental injury. Not all 
such guards, however, are adequate to prevent 
an operator from dispensing with the pro- 
tection, either for doing a non-standard job or 
merely from carelessness or from an impulse 
to circumvent the safeguards provided. The 
merit of the arrangement illustrated is that it 
is proof against any irregular action on the part 
of the operator, the guard being effectively 
interlocked with the electrical drive of the 
machine. Our engraving shows the guard dis- 
mounted and some details of the interlock. 
The guard A, a framed sheet of expanded metal, 
is secured in position by a bolt B at each end. 
At its right-hand end is attached a bracket 
carrying in a cylindrical housing a spring-loaded 
steel ball C, which, in the.closed position of the 
guard, depresses a convex button D in a recess 





GUILLOTINE SAFETY DEVICE 


of the machine framework. The depression of 
this button closes contacts which are con- 
nected in the circuit of the driving motor. The 
motor thus cannot be started unless the guard 
is fully bolted into position, and if the retaining 
nuts of the guard are loosened, even by a few 
turns, the circuit is broken and the machine is 
rendered inoperative. This safety interlock, 
we are informed, has received the approval of 
H.M. Inspectors of Factories and is being fitted 
to all the power-driven guillotines in the com- 
pany’s works. On larger machines an interlock 
is fitted at each end. The device is one of many 
results of the company’s “ Suggestions 
Scheme,”’ whereby the co-operation of its 
employees is sought and used in developing 
improvements in manufacturing methods. 








Open Doors and Coal Wastage 
(Contributed) 


AN investigation regarding the coal wastage 
due to factory doors being left open unnecessarily 
was made during a four weeks’ period in January 
and February, 1942, when the average outside 
daytime temperature was about 32 deg. Fah. The 
temperature maintained inside the factory was 
65 deg. Fah., so that all air entering the factory 
had to be raised 33 deg. Fah. Cold air is heavier 
than warm air, and therefore if there is an 
opening in a building on the ground floor the 
cold air will enter and push the warm air up 
towards the roof. The warm air is compressed 
and escapes to the open through ventilators, 
windows and doors higher than the ground floor. 
The cold air is in its turn heated, becomes 
lighter and is pushed up towards the roof by 
more cold air entering. ~ 

Tests were carried out on a door opening on 
the ground floor having an area of 50 square 
feet. The velocity of the cold air entering was 
300ft. per minute—average of several readings— 
as measured by an anemometer. The amount 
of air entering is therefore given by 50x 300 
=15,000 cubic feet per.minute. One cubic 
foot of air at 32 deg. Fah. weighs 0-08 Ib., so 
that the weight of air entering per minute 





has long been customary to fit such machines 








heat 1 Ib. of air 1 deg. Fah. To heat 1200 Ib. 
of air 33 deg. Fah. every minute therefore 
requires 1200 x 33 x 0-238=9400 B.Th.U. per 
minute. Taking the efficiency of the boiler at 
73 per cent. a total of 12,900 B.Th.U. is required 
per minute. The heat value of 1 lb. of coal 
equals about 13,000 B.Th.U., so that the 
amount of coal required per minute is approxi- 
mately 1 lb., or 60 Ib. per hour. 

From observations made during the four 
weeks’ period it was estimated that some 
twenty doors were left open for a period of five 
hours per day, representing 60 x 5 x 206000 Ib. 
of coal per day, or for a working week of six 
days 16 tons of coal. During the dark hours 
this waste does not occur because black-out 
has to be maintained and everyone is careful 
to keep all doors.closed. A check was made on 
coal consumption during the night shift, when 
it was found that for a given period there was a 
decrease of from 10 to 14 per cent. compared 
with the consumption during a similar period 
during the day shift, even though the night- 
time outside temperature was lower than the 
daytime temperature. It would appear, there- 
fore, that it would be worth while, in large 
factories, to employ someone in a full-time job 
of “door closing”; he might also switch off 
unnecessary lights. 

In addition to the 16 tons of wasted coal 
referred to above, man power has also been 
wasted in. handling it in the operations carried 
out on the coal in its passage from the coal face 
in the pit to the factory boiler. Of these opera- 
tions, several are of a mechanical kind and 
would therefore require power ; the source of 
this power is coal, which is also wasted. The 
tests were carried out on a steam heating plant, 
but the losses would occur in any system where 
the excess of cold air entering a factory has to 
be raised to the temperature maintained inside 
the factory. 

It is not claimed that the above figures are 
strictly accurate, but they are based on actual 
tests and careful observations, and do give a 
rough indication of the losses which might 
occur in any large factory. ‘It might be argued 
that if the doors are not left open insufficient 
ventilation will result, but it was observed that 
there was no lack of ventilation during the 
night shift, when practically all the doors were 
closed. 








Sixty Years Ago 





SaccHARINE 


IN a paragraph in our issue of September 8th, 
1882, we said that anhydro-sulphamin- 
benzoic acid, a recent addition to the list of 
chemical products, was a white crystalline 
substance, very soluble in alcolol, but sparingly 
soluble in water. It was characterised by a 
sweetness so great that the merest trae of the 
alcoholic solution in water gave it a distinctly 
sweet taste. Its discoverer, Dr. Constantine 
Fahlberg, estimated that it had from twenty 
to thirty times the sweetness of cane sugar. 
Should it prove wholesome and producible in 
quantity, at a reasonably low cost, it might, we 
said, play an important part in the future 
social and industrial history of the country... . 
The substance referred to, when heated with a 
solution of sodium bisulphate, yields the com- 
plex compovnd which we now call saccharine. 
This sodium treatment greatly increases the 
sweetening property of the substance. 


THe Live Process or Gettinc Coa 


In the same issue we reported that entirely 
successful trials had just been made at some of 
the Cannock Chase collieries with the lime 
process of getting coal. This process avoided 
the use of explosives in fiery mines and was 
claimed to yield a much higher percentage of 
large coal than was usual with exp'osives. A 
hole about 3in. in diameter was drilled into the 
coal to a depth of 4ft. Into this hole a cartridge 
of compressed lime was introduced. There- 
after water was injected under pressure and 
caused the lime to swell and rend the coal. It 
was stated that at some of the trials the ‘“‘ small ”’ 
coal produced did not exceed 6 per cent. of the 





was 1200lb. It requires 0-238 B.Th.U* to 


total. Managers and miners alike expressed 
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great pleasure at the success of the method and 
its general adoption was recommended. In 
some pits, however, it was found that the local 
conditions were such as to render the process 
unsatisfactory. 








New Shipyard Hours on the 
Clyde 


FoLLowinG discussions which have taken 
place between representatives of the ship- 
building employers and the trade unions, new 
arrangements for working overtime in Clyde 
shipyards have been recommended to the unions 
by the shipbuilding section of the Confederation 
of Shipbuilding and Engineering Trade Unions. 
According to the new plans, work is to proceed 
during the four months from October, on three 
Sundays in four, from 9 a.m. until 5.30 p.m., with 
a break of one hour. There will be no work on 
Saturday afternoons, except on vital jobs. Last 
winter we may recall, overtime was worked, 
on three Sundays in four, from 9 a.m. until 
4.30 p.m., with one hour’s break, and on one 
Saturday afternoon in four. The Saturday 
afternoon shift was not a success, and it is 
recommended that it be discontinued this year. 
In accordance with suggestions made by the 
Confederation, an approach is being made to 
the Ministry of Home Security with a view to 
obtaining some relaxation of the lighting 
restrictions during the coming winter months. 
It is suggested that, if it is possible to relax 
these restrictions, say, between 7 a.m. and 
8 p.m. during the winter period, riveters, 
platers, and caulkers will be able to start at 
once in the mornings. Last winter early 
morning work was impossible owing to lack of 
daylight, and many pieceworkers lost an hour’s 
time. Should it be found possible to modify 
the lighting restrictions, the men propose to 
work overtime for two hours on two nights a 
week during the winter. During the interim 
period of September it is proposed that over- 
time should be worked for two hours a night on 
two nights a week, with a break of half-an-hour, 
and on alternate Sundays. During the summer 
months overtime has been worked for three 
hours on two nights a week and on alternate 
Sundays from 9 a.m. until 4.30 p.m. 








The Air War in August 


Aucust, 1942, which saw the completion of 
the third year of the R.A.F. at war, presented a 
picture which has been growing increasingly 
familiar—a h-avy traffic of British bombs 
eastwards towards the Reich, and light, but 
rather more frequent, raids westwards towards 
the British Isles. Superimposed on that outline 
of Britain’s sustained air offensive against 
Germany and the Germans’ considerably less 
heavy reply there was the also familiar picture 
of R.A.F. fighters, fighter-bombers, and fast 
day bombers harrying the Nazi forces, their 
ports, airfields, railways, power stations, and 
other targets all along the enemy-occupied 
coastal zone across the Channel. And as a high 
light there was the magnificent demonstration 
of Britain’s air power when the R.A.F. held the 
skies over and around Dieppe against every- 
thing the Luftwaffe could send against it: 
Besides a triumph for Fighter Command, it 
gave Army Co-operation Command the oppor- 
tunity of showing what it could do in a large- 
scale amphibious operation. 

Weather, generally unfavourable for the time 
of year, to some extent limited the main 
bombing offensive. Bomber Command were 
out over Germany on twelve nights, mostly in 
three-figure strength, and by day five times 
over Germany, or German-occupied Europe. 
Fighter Command also operated offensively by 
day and night; so that the Metropolitan Air 
Force, as a whole, was engaged in offensive 
action on thirteen days and fourteen nights, in 
addition to the unceasing reconnaissance and 
defensive patrols maintained by Coastal and 
Fighter Commands. The list of the month’s 
principal military targets and war production 








announced that Professor R. V. 
F.R.S., M.I. Mech. E., Professor of Engineering 
Science in the University of Oxford and Fellow 
of Brazenose College, Oxford, formerly Fellow 
of Trinity College, Cambridge, has accepted the 
invitation of the Governing Body of the 
Imperial College of Science and Technology, 
London, to become Rector of the Imperial 
College in succession to Sir Henry Tizard. 
Professor Southwell received his education at 
Norwich School and at Trinity College, Cam- 
bridge. 
anical Science at Trinity College from 1912 until 
1920. During the last war he served in the 
R.A.S.C., the R.N.V.R., and the R.A.F. From 
1920 to 1925 he served as Superintendent of the 
Aerodynamics Department of the National 
Physical Laboratory. 
Cambridge to take up the position of University 
Lecturer in Mathematics and Fellow of Trinity 
College, a post wh'ch he relinquished in 1929, 
when he was appointed Professor of Engineering 
Science in the University of Oxford and Fellow 
of Brazenose College. 
Government Committees, including the Bridge 
Stress Committee, the Aeronautical Research 
Committee, and the Steel Structures Research 
Committee. In 1940 he became a member of 
the Ministry of Supply Scientific Advisory 
Committee. A well-known author, his works 
include 
Elasticity for 
‘* Relaxation Methods in Engineering Science,” 
and various papers on elasticity, the theory of 
structures, and hydrodynamics, in the “ Trans- 
actions ’’ of the Royal Society and The Philo- 
sophical Magazine. 


torate of Salvage and Recovery of the Ministry 
of Supply announced that the Minister of 
Supply had made a further Salvage Order 
covering the whole field of waste rubber. The 
Salvage of Waste Materials (No. 4) Order, 1942, 
came into force on Monday, September 7th. 
Under the Order no person shall, except under 
the authority of and in accordance with a 
licence granted or a special direction issued by 


centres—the Ruhr (three attacks), West Ger- 
many, Frankfurt, North-West Germany, Osna- 
bruck and Mainz (two each), Nerth Germany, 
Hanover, Wilhelmshaven, Duisburg, Coblenz, 
Flensburg, Emden, the Rhineland, Wiesbaden, 
Kassel, Gdynia (Poland), Niirnberg, and Saar- 
brucken—indicates the wide-ranging sweep of 
the R.A.F.’s attack. Daylight bombing attacks 
on Hanover, Wilhelmshaven, and Frankfurt 
show that targets well within the Nazi’s system 
of air defences were not safe from bombers, even 
by day. Three of the night bombing raids—on 
Kassel, with its rolling stock shops ; on Gdynia, 
an important link in the Germans’ chain of 
supply to the East ; and on Osnabruck, vital 
rail and industrial centre—were blows at 
German centres of war transportation. The 
other main bombing raids, apart from the day 
and night harassing attacks by fighter bombers 
and bombers on enemy-occupied territory, 
were part of the pattern of Britain’s systematic 
destruction of the Nazis’ centres of war pro- 
duction. 

Coastal Command’s main contribution during 
the month was maintaining the ceaseless night 
and day wa-fare against Axis submarines on a 
front extending from the Arctic almost to the 
Tropics, and from the coast line of Northern 
Europe westwards across the Atlantic. What 
that represents in all-weather patrols is illus- 
trated by the fact that a single Coastal Squadron 
—lately equipped with ‘ Liberators ’—com- 
pleted during August its three-millionth mile 
of operational flying during this war. 








New Rector of the Imperial 
College 


On Tuesday, September 8th, it was officially 
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He was Fellow and Lecturer in Mech- 
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He has served on many 


“Introduction to the Theory of 
Engineers and Physicists,” 








The Salvage of Rubber 


On Saturday, September 5th, the Direc- 


the Ministry of Supply, destroy any rubber 
throw away or abandon any waste rubber, put 
waste rubber in a refuse bin, or cause or permit 
any waste rubber awaiting or in the course of 
collection or sale to become mixed with any other 
material or article other than waste rubber, 
The maximum penalties enforceable, should 
the Order be contravened, are £100 fine oy 
three months’ imprisonment or both op 
summary jurisdiction, or £500 fine or two 
years’ imprisonment or both on indictment, 
The Order does not prohibit or restrict the 
destruction of any waste rubber, if and so far 
as it is necessary in the course of any process 
of manufacture, or for the purpose of saving 
property from immediate danger of destruction 
by fire. The Order defines rubber as including 
reclaimed rubber, liquid latex, gutta-percha, 
and balata. Waste rubber covers all articles 
made wholly or mainly of rubber and includes 
a wide range embracing rubber tyres of all 
kinds, floors, tubing, electric cable and wiring, 
footwear, and many domestic and industrial 
fittings and accessories. Every 10 lb. of house. 
hold rubber scrap, it is pointed out, when 
reclaimed, will yield about 8 lb. of new rubber, 
and every 10 1b. of car tyre scrap yields about 
5 lb. of new rubber. Besides salving rubber, the 
Ministry of Supply points out that it is vitally 
necessary that everyone should economise as 
much as possible in the use of rubber in order to 
conserve the nation’s supplies of a material 
which is in short supply and is urgently needed 
for the war effort. 








British Standards Institution 


All British Standard Specifications can be obtained from 
the Publications Department of the Institution at 28, 
Victoria Street, London, S.W.1. The price of each speci- 
fication is 2s. 3d. post free, unless otherwise stated. 





MILD STEEL WIRE 


No. 1052. This war emergency specification for 
mild steel wire for general engineering purposes has 
been prepared in response to a request received from 
the Ministry of Production in order to co-ordinate 
the requirements for wire for general engineering 
purposes and provide a standard which can be used 
by Government Departments. It covers wire in six 
different finishes, and in sizes from 40 s.w.g. to 
frin. in diameter, or equivalent cross section. It 
specifies the finish, chemical analysis, quality of the 
wire, and the allowable tolerances on sizes and 
includes the necessary tests for compliance with the 
specification. 


COMPARATORS 


No. 1054. This specification is the latest 
addition to the series of standards for engineers’ 
precision tools. The type of measuring tool which 
forms its subject comprises a rigid stand supporting 
@ measuring head over a work table. The specifica- 
tion applies to comparators with measuring heads 
of low and minimum magnification factors. It is 
applicable to measuring heads operated by mecha- 
nical, electrical, optical, fluid, or pneumatic means. 
Owing to the diversity of designs of this type of 
measuring tool, the specification is concerned 
mainly with the desirability of accuracy of per- 
formance. 





PAINTING OF BUILDINGS IN WARTIME 


No. 1056. The object of this specification is to 
indicate how, in view of the shortage of raw materials 
and in the interests of national economy, paints and 
paint materials can be most wisely used on buildings. 
There are four schedules, which deal with the 
different classes of buildings, new and old, likely to 
require painting, and giving details of the maximum 
extent of painting permissible thereon. The fore- 
word emphasises that unnecessary initial painting 
or repainting should be avoided and that drastic 
changes in colour should not be made unless by so 
doing raw materials in short supply may be con- 
served. It is pointed out that in the majority of 
cases protective value—and not appearance—is the 
governing factor, so that painting should only be 
carried out (a) where it is the only practicable 
means of preserving the fabric of the building and 
then only to the minimum extent consistent with 
the necessary preservation ; (b) to give a necessary 
amount of light reflection internally ; (c) to make 
possible hygienic conditions in special situations, 





e.g., parts of hospitals, food factories, and the like ; 
(d) for camouflage purposes. 
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The prices quoted herein relate to bulk quantities. 


Tinplate Works for Portugal 


According to Press reports, a French com- 
pany, the Société des Aciéres et Forges de Firminy, 
roposes to establish a tinplate works near Oporto, 
in Portugal. The company is to be capitalised at 
about £500,000. It is reported that an agreement 
has been reached with the Portuguese Government 
by which the factory is to be established within 120 
days and that a deposit or bank guarantee is to be 
handed over which will be returned when production 
has begun. The company is to agreé to produce 
tinplate according to measurements current in the 
international market, and, in addition to tinplate, 
black plates and flat and corrugated are to be pro- 
duced. The view taken in the British tinplate 
trade is that the proposed works, if they are ever 
erected, will operate under considerable difficulties, 
since there is no coal in Portugal and adequate 
supplies of palm oil and sulphuric acid are likely to 
be difficult to obtain. Portugal is a producer of 
tinona small scale. For some years previous to the 
war the output of Portuguese mines was 400 to 700 
tons of ore (metal content) annually. In 1931 
61 tons were smelted in the country, 74 tons in 
1932, and 84 tons in 1933. There is no record of 
any metallic tin having been produced in Portugal 
in 1935 and 1936. The greater part of the ore was 
exported to the United Kingdom. Hitherto 
Portugal has purchased most of its tinplate and sheet 
requirements from Great Britain, although prior to 
the war, as a result of the division of markets by 
the International Tinplate Cartel, these were 
supplied principally by Italy and partly by Germany. 
It has been suggested that the proposed works are 
the result of an arrangement between German and 
French steel companies. 


The Pig Iron Market 


Conditions on the whole in the pig iron indus- 
try are satisfactory, although consumers are obliged 
frequently to use unaccustomed mixtures ; tnis has 
ruled for so long that they now treat it largely as a 
matter of course. The demand for foundry descrip- 
tions is maintained and although the light castings 
branch of the foundry industry remains under- 
employed, the great activity ruling at the engineer- 
ing foundries makes up for this and the require- 
ments of users engaged upon essential work fully 
absorb the prodvetion of the highest-class irons. 
High-phosphoric pig iron is used for many purposes 
for which in pre-war days it would have been con- 
sidered unsuitable. The largest users, however, 
should be the light castings foundries, but with the 
practical cessation of domestic building the demand 
has become comparatively small, since it was largely 
used in products employed by the building industry. 
The stringency which has developed in hematite, 
low-phosphorie pig iron, and refined pig iron has 
led to more general use of high-phosphoric qualities, 
but the production is well in excess of the demand 
and good stocks are understood to exist at the 
Midland furnaces. The demand for hematite pig 
iron is as strong as at any time since the war began, 
but the Control carefully scrutinises applications for 
licences, and licences are only issued in cases in 
which hematite alone will serve. Firms which have 
as a result turned to low-phosphoric pig iron and 
refined pig iron now find it less easy to obtain their 
requirements in these descriptions. Supplies, how- 
ever, are sufficient to meet the demand from users 
engaged upon war work, and this is really all that 
matters. In these circumstances it is not surprising 
that the producers of low-phosphoric and refined 
pig irons carry order books which will keep them 
fully employed until the end of the quarter. Scottish 
brands also, although the production is well main- 
tained, are in active demand and consumers find it 
difficult to obtain near delivery. The concentration 
scheme for the foundry industry has not yet taken 
definite shape, and this is having a rather unfor- 
tunate influence upon the industry, since consumers 
are carefully restricting their requirements until 
they know how they stand under its provisions. 


The Midlands and South Wales 


Although the Midland iron and steel works 
have been operating at full pressure for many 
months, additional efforts are now being made to 
complete contracts before the beginning of October, 
when the new period commences. Many of them 
have a large accumulation of orders in hand and, in 
spite of their efforts, it is probable that a consider- 
able tonnage will be carried over into the new 
period. The raw materials situation is satisfactory, 
and this largely contributes to the big outputs that 

ve been achieved. The recent improvement in 
the demand for structural steel has been main- 


Markets, Notes and News 


Unless otherwise specified home trade quotations are delivered f.o.t. 


Export quotations are f.o.b. steamer 


tained, and although the call is principally for light 
and medium sizes, a fair volume of business has 
been transacted in the heavier descriptions. The 
plate mills are working under exceptionally heavy 
pressure and the demand from the shipping industry 
appears to be increasing. The shipyards’ require- 
ments for heavy plates are a feature of the market 
and large tonnages are passing into consumption. 
Tank makers and locomotive builders are also 
taking up considerable tonnages. The call for 
special steels shows no signs of relaxing, and the 
resources of the producers are being tested to meet 
the demand from munitions and armaments makers. 
The engineering industry, which is almost entirely 
employed upon war work, is absorbing large quan- 
tities of bright drawn steel and rolled strip. 
Although there is a brisk demand from the collieries 
for arches, roofing bars, and props, the steel industry 
has been able to satisfy the calls made upon it. 
There is little change in the iron and steel situation 
in South Wales. The works are fully employed, 
largely upon Government work. The tinplate 
market remains quiet, principally because of the 
Government regulations upon the use and manu- 
facture of tinplate. A certain amount of home 
business is being transacted for tinplates, but there 
is practically no export trade. The steel industry 
is receiving good supplies of raw materials, and this 
enables the rate of operations to be maintained. 
Structural steel is in greater request than it has been 
for a long time. There is an insatiable demand for 
billets, which are being produced on a heavy scale 
by home producers, but inroads are being made in 
the stocks of imported material. There is also 
rather a brighter tone in the market for sheet and 
tinplate bars, which are in rather better request than 
for several weeks. 


The North-East Coast and Yorkshire 


Most of the steel plants are in full operation 
and are pressing forward the completion of contracts 
before the end of the third delivery period. Supplies 
of raw material are satisfactory and there is little 
beyond normal troubles to interfere with the 
activity at the mills. Deliveries of billets and sheet 
bars are reported fully to meet consumers’ require- 
ments. Practically all branches of the finishing 
trades are working to capacity and in particular the 
demand for special alloy steels is at a high rate. 
Home production, which is hardly sufficient to 
meet the demand, is supplemented by imports and, 
as a result, few complaints are heard from the con- 
suming industries. A large proportion of these 
special steels is taken up by the aircraft and arma- 
ments works, and the demand appears to be 
steadily growing. The impression prevails that 
increased quantities of these steels will have to be 
imported to satisfy all needs. The demand for 
plates has been maintained on a heavy scale for 
months, and the resources of the works are taxed 
to keep a regular flow of supplies to the shipbuilding 
industry. Lately there has been a considerable 
improvement in the request for structural steel, the 
pre-fabrication system, which is now used to a con- 
siderable extent in building ships, being largely 
responsible. The re-rolling works are actively 
employed, since there is also a strong and con- 
tinuous demand for light structural sections. With 
adequate supplies of billets, however, the re-rolling 
works are successfully meeting the call and there 
are few reports of delayed deliveries. The pressure 
on the Yorkshire steel industry from consumers 
shows no signs of declining, and almost every 
branch of the industry is operating at capacity. 
Lately the output of basic steel has increased, ‘and 
it is probable that before the end of the quarter the 
present rate of operations will be improved upon. 
A noticeable feature of the situation is the large 
production of special steels. In some cases specifi- 
cations have been modified in accordance with 
American practice, and this is expected to result in 
increased output. Considerable tonnages of steel 
are passing to the wire and strip producers, whilst 
the colliery industry is absorbing substantial 
quantities of steel. Although there have been con- 
siderable extensions of works during the past twelve 
months, plans for further expansion- are under 
review and are likely to call for good quantities of 
heavy joists and structural sections. 


Scotland and the North 


The Scottish iron and steel industry is 
working under extreme pressure and the demand 
includes steel of practically all descriptions. As a 
result of the big programme of construction the 
shipyards have in hand the demand for ship plates 
is on an increasingly heavy scale, and the methods 





The 
demand for plates tests the resources of the works 
and delivery dates are becoming more extended. 
In addition to the heavy demand for ship plates, 


have resulted in an increased call for sections. 





large tonnages are passing to the tank and boiler- 
makers. The sheet industry has sufficient work in 
hand to keep it busy for the remainder of the 
third delivery period and will probably carry over 
considerable orders into the last period. The 
demand is chiefly for black and special sheets, now 
that the manufacture of galvanised qualities is 
restricted by Government regulation. Most of the 
work in the hands of the sheet makers is for the 
Government. Active conditions prevail atthe 
re-rolling works, and although most of the works 
have good order books, there is a tendency for new 
business to taper off. The Scottish tube works are 
fully employed. Makers of power plant have a 
good deal of work on hand and there is an increasing 
demand for forgings and castings. In the Lanca- 
shire steel market active conditions rule. The 
volume of business in joists and structural steel is 
not more than moderate, and this part of the 
country does not seem to have experienced to the 
full the recent improvement in the demand which 
has occurred in other steel producing districts. At, 
the same time, most of the constructional engineers 
are busy on fabricating work, including work for the 
shipyards. Busy conditions rule amongst loco- 
motive builders, who are calling for good tonnages 
of plates, particularly of the heavy descriptions. 
Producers of steel bars have been busy for a long 
time and the demand is as much as the works can 
cover in both large and small diameters. The pro- 
ducers of bright drawn bars are working under 
sharp pressure from consumers and they are reported 
to have a considerable tonnage of orders in hand. 


Copper, Tin, Lead, and Spelter 


The smoothness with which supplies of 
non-ferrous metals are maintained for the war 
industries may be regarded as one of the out- 
standing achievements of the war. The arrange- 
ments made by the Government on the outbreak of 
hostilities have proved successful, and although 
drastic cuts have had to be made in supplies of 
non-ferrous metals for civilian purposes, they have 
been fully maintained to the war industries. The 
copper position in Great Britain calls for no 
particular comment, since firms engaged upon war 
work are receiving all the metal they require, and if 
complaints are heard that metal to meet some 
civilian need cannot be obtained, it is a tribute 
to the efficiency of the Control in stopping any 
leakages. In the United States the position is 
tight, but the consuming industries are settling 
down to the measures which the war has made 
necessary. It is reported that an agreement has been 
reached by the Governments of the United States 
and Chile by which the price of Chilian copper will 
be raised by 10 per cent. and that the price of copper 
purchased from Chile by the American Metal 
Reserve Company will be reviewed every six 
months.... No important change has occurred 
in the tin position for some time, and the efforts 
of the United Nations to conserve supplies of the 
metal and increase production in the countries 
they control have created confidence that supplies 
will be sufficient to meet the wartime needs of the 
United Nations. According to a statement of the 
Director of Mining in the Belgian Congo, production 
there will show a considerable increase in 1942. 
The year’s output is likely to exceed by 100 per cent. 
the average for the years 1937-39 ; this would make 
an output of 17,225 tons. The Director added that 
the increased production in 1943 would be 130 per 
cent. and in 1944 200 per cent. above the 1937-39 
average. It has been officially announced in the 
United States that the capacity of the new Texas 
tin smelter is to be increased from 50,000 to 74,000 
tons per annum.... The Non-ferrous Metal 
Control continues carefully to supervise applica- 
tions for licences and only the lead that is required 
for essential work is released. This, however, does 
not appear to have resulted in any hardship, and 
measures taken by the Control have certainly 
resulted in maintaining supplies to firms engaged 
in the national effort. Imports of lead appear to 
reach this country with regularity, but it is evident 
that after the needs of the war industries have been 
met there is no margin for supplies for unessential 
purposes.... The distribution of spelter is care- 
fully supervised in Great Britain and the United 
States, since in both countries the position is 
stringent. The war demand for the metal is being 
met and there seems no reason to believe that as a 
result of the drastic measures taken to restrict its 
uses full supplies will not be assured for the national 
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Rail and Road 


Tue L.M.S. Ratuway’s War Work.—The L.M.S. 
Railway’s war effort includes the hauling of loaded 
freight wagons for a total distance of over 30 million 
miles every week. In addition, an average of 350 
special O.H.M.S. trains were run each week during 
the first six months of this year, an increase of 
35 per cent. over the corresponding period in 1941. 


A Rartway’s Trarnine ScHoot.—To meet the 
shortage of men and also an expanding volume of 
traffic created by war conditions, the New South 
Wales Government Railways have instituted a 
training school for boys who enter the Traffic 
Branch. The main object is to educate them in 
certain aspects of traffic working in as short a time 
as possible. 

No Loncer NEEDED.—America is never afraid 
to scrap that for which it has no further use, and 
permission is being sought by the Atchison, Topeka 
and Santa Fe Railroad from the Interstate Com- 
merce Commission to abandon nearly 200 miles of 
track in Kansas and Oklahoma. This is the largest 
single abandonment sought by any American rail- 
way for some time past. 

- Licutime or VEHICLE PLatrorms.—In order to 
reduce risks of accidents during the black-out, the 
Ministry of Home Security has decided that a 
higher standard of lighting on the platforms of 
trams, buses and other public service vehicles may 
be permitted. Generally speaking, the higher 
standard of illumination will be obtained by 
replacing 6-watt bulbs by 36-watt bulbs. 


Rats FRoM AMERIcA.—Certain portions of the 
L.M.S. Railway are now being relayed with steel 
rails from America. American rails are only 39ft. 
in length, as compared with the British standard of 
60ft. In order to avoid an excessive number of 
joints the L.M.S. has welded two lengths of American 
rail to form 78ft. rails, and on some sections of the 
main line even three lengths have been welded to 
form a continuous rail of 117ft. 


Snow anp SHELTER Be tts.—The considerable 
development of highways in the U.S.A. has resulted 
in the planting of what are known as shelter belts 
to protect roads from snow in winter. Planting is 
done in the spring of the year, and one man in an 
eight-hour day can plant from 300 to 600 trees. 
More recently, a tractor-drawn tree planting 
machine built by the Forest Service for this work 
has been brought into use. Three men operating this 
machine can plant 8000 trees during a normal eight- 
hour working day. 


THe Late Mr. DanteL Wiitarp.—Mr. Daniel 
Willard has died at the age of eighty-one, after 
sixty-three years in railway work in the U.S.A. 
Since July, 1941, he had been chairman of the 
board of the Baltimore and Ohio Railway, but it 
was during the preceding period of more than 
thirty-one years in which he served as president of 
that railway that he won national recognition as 
the most widely known railway man in America. 
Born at North Hartland, Ut., on a farm, he taught 
in the district school in Hartland for two years, 
and in 1878 entered the Massachusetts Agricultural 
College at Amherst, but was forced by eye trouble 
to withdraw after a few months. Six months later 
he began his sixty-three years as a railway man by 
getting a job as a track labourer on the Vermont 
Central in his native town. A few months later he 
became a fireman on the Connecticut and Pas- 
sumpsic Rivers Railroad and soon became a loco- 
motive engineer. After a good deal of mixed expe- 
rience he became in 1910 president of the Baltimore 
and Ohio. Soon afterwards he was elected president 
of the American Railway Association, a position he 
held for two years. In October, 1918, he was com- 
missioned Colonel of Engineers, U.S. Army, and 
ordered to France to serve in the Transportation 
Section of the A.E.F., but the Armistice was signed 
before he sailed. 


Air and Water 


LinER’s CHANGE OF NaAmeE.—Canadian Pacific 
Steamships, .Ltd., has applied for permission to 
change the name of the liner ‘“‘ Empress of Japan ” 
to “‘ Empress of Scotland.” 


PaPER IN ArRcraFT Factories.—The Waste 
Paper Recovery Association has stated that more 
than 10,000 drawings have to be made before a new 
type bomber can fly ; and, as modifications in type 
continue to be made, the number of drawings 
increases accordingly. This is one of the many vital 
uses to which waste paper is put in aircraft factories. 
At least a ton of paper is used each week in every 


Memoranda 


alone. On an average each aircraft factory uses 
each week 50,000 job cards, 15,000 material requisi- 
tion cards, and 10,000 record cards. Paper is also 
gg for labelling engine parts and for covering 
them. 


Cuicaco To OveRHAUL Srx BrivcEes.—The 
Chicago City Council has come to an agreement 
with the U.S. Army whereby the city will spend 
840,000 dollars to convert its six fixed bridges 
across the south branch of the Chicago River and 
Drainage Canal into movable structures. All the 
structures to be converted now provide 22ft. vertical 
clearance for barge and collapsible stack tow boat 
traffic on the waterways. Most of the bridges were 
designed with movable spans, but the operating 
machinery and power were never installed. 


Lone AMERICAN SUSPENSION Bripce.—The 
Puente Cuscatlan bridge, the longest suspension 
bridge in Central America, and an important link 
in the Pan-American Highway section in El Salvador, 
has now been opened. Engineering News-Record 
states that the main span of the bridge is suspended 
from two cables comprising a total of thirty-two 
galvanised steel bridge strands, sixteen on each 
side and each 1] #in. in diameter. The cables pass 
through saddles on the top of steel towers, 102ft. 
high. The back spans are not suspended, but are 
supported by abutment piers. The bridge consists 
of two reinforced concrete approaches, 187ft. 10in. 
and 113ft. 74in. long respectively ; two structural 
steel truss spans, 98ft. 5}in. and 131ft. 3in. long 
respectively; and the centre span, which is 
820ft. 2}in. long. The roadway throughout is 
19ft. 8}in. wide, with a lin. crown. Sidewalks 
5ft. 3in. wide are included on either side of the road- 
way, and the clearance above normal water level 
is 94ft. The piers at the concrete approaches and 
the main abutment piers are all heav.ly reinforced 
against earthquake shock. 


Miscellanea 

SynTHETIC RUBBER IN ITaLy.— Germany is 
reported to be behind an enterprise which is building 
at Ferrara, ia Italy, a plant for the annual production 
of 6000 tons of synthetic rubber, using alcohol as the 
raw material. La Societa per la Produzione della 
Gomma Sintetica is building at Terni a plant for 
making 12,000 tons of synthetic rubber a year. 


CanapIAN LicnitE Deposits.—The Ontario 
Government proposes to undertake the develop- 
ment of the lignite deposits in the Onakawana coal- 
fields in Northern Ontario, where 100 million tons 
are already available, and 8,500,000 easily accessible. 
The quality of this lignite has been established by 
tests, but its high moisture content will necessitate 
& processing plant to decrease the bulk. 


Men or Maupstays.—The second visit of this 
newly-formed Society took place on August 21st 
and was well attended. Mr. E. G. Izod, M.B.E., 
the managing director, one of the members, made 
adequate arrangements for the viewing of all the 
departments of his works, and hospitably enter- 
tained the party. It is interesting to recall that he 
is the inventor of the impact testing machine which 
bears his name. 

CaNADIAN Non-FERROUS METALS.—To meet an 
increasing demand for copper, zinc, lead, and other 
strategic metals and minerals, an arrangement has 
been made under which Canadian production will 
be increased and the additional ores or metals thus 
produced will be supplied to the Metals Reserve 
Corporation, a wartime company owned by the 
United States Government. The arrangement may 
result in the opening of certain deposits not hitherto 
regarded as commercia! propositions. 

Seccezity or SERVICE INFORMATION.—We have 
been requested to draw the attention of all firms 
who have dealings with members of H.M. Forces 
to the importance of safeguarding service informa- 
tion which they may possess. Many firms will 
inevitably obtain in the ordinary course of their 
business Service information relating to the names 
of units and their locations and movements. Whilst 
the location of an individual unit will be widely 
known and may not be of great importance, informa- 
tion about the locations of many units would be of 
considerable value to the enemy and should there- 
fore be treated as confidential. Any lists of Service 
addresses, or co’ mdence from which such lists 
could be compiled, should be safeguarded from 
falling into unauthorised hands and should be kept 
under lock and key. The locations and movements 
of ‘‘ troops ’’ should not be discussed on the tele- 
phone. Members of H.M. Forces who purchase 


purposes. In doing so, they should only sign their 
name and rank (with their regiment or corps, in the 
case of Army officers), but must not give their unit 
name. They should not be asked to give any further 
particulars. 


THE REcovERY or T1n.—The U.S.A. authorities 
appear to be paying more attention to the problem 
of recovering tin from old cans than we are in this 
country. During 1941 de-tinning companies 
treated about 340,000 tons of material, most of it 
new tinplate scrap and clippings. The financing 
of five Government de-tinning plants and subsidiary 
plants for cleaning cans has been approved. These 
are to be designed to treat more than 200,000 tons 
of salvage per annum. From these plants it is 
estimated that 2000 tons of tin a year can be 
obtained. 


Personal and Business 


Mr. H. C. Bustarp has been appointed general 
manager of the Mercantile Dry Dock Company, 
Ltd., Jarrow. 

WE note with regret the death of Mr. T. §. 
Finlayson, formerly chief locomotive draughtsman, 
Southern Railway. 

Mr. RicharD MATHER, chairman of the Skinnin. 
grove Iron Company, Ltd., has been appointed a 
director of Pease and Partners, Ltd. 

THE REINFORCED CONCRETE AssocraTION, Lid. 
has changed its address to York Mansion, 94-98, 
Petty France, London, S8.W.1 (telephone, Whitehall 
9936). 

Mr. W. R. Rawiines has been elected chairman 
of the Rawlplug Company, Ltd., in succession to 
the late Mr. J. J. Rawlings. Mr. R. J. Rawlings has 
been elected a director. 

THe LiverProoL ENGINEERING SOcIETY has 
awarded the Derby Gold Medal to Mr. A. W. 
Jackson, M. Inst. C.E., M.I.N.A., for his paper on 
** Details in Ship Construction.” 

THE British CHEMICAL PLANT MANUFACTURERS’ 
ASSOCIATION informs us that, owing to the con. 
tinued absence of Mr. Davidson Pratt on Govern- 
ment service, it has appointed Mr. Norman Neville 
to act as direetor. Mr. W. A. Williams will continue 
to serve as Acting Secretary. 

THe Wrovecut Licut ALLOYS DEVELOPMENT 
Association has changed its address fo Union 
Chambers, 63, Temple Row, Birmingham, 2. The 
registered office of the Association remains at 25, 
Bennett’s Hill, Birmingham, 2, to which address 
all communications for the secretary should be 
forwarded. 








Forthcoming Engagements 





Secretaries of I ieties, &c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of its insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


Actestinene £, 








Institute of Economic Engineering 

Sunday, Sept. 13th.—Waldorf Hotel, Aldwych, W.C.2. 
‘“* Process Planning,” E. W. Barrell. 2.30 p.m. 

Institute of Marine Engineers 
Wednesday, Sept. 16th.—Institution of Mechanical Engi- 
neers, Storey’s Gate, Westminster, S.W.1. Parsons 
Memorial Lecture, “ Sir Charles Parsons and Mech- 
anical Gearing,” by Dr. 8. F. Dorey. 5.30 p.m. 
Institute of Physics 
Tuesday, Sept. 22nd.—Royal Institution, 21, Albemarle 


Street, W.1. Discussion, ‘‘The Determination of 
Equilibrium Diagrams by X-Ray Methods.” 
11 a.m. 


Institution of Civil Engineers 
Tuesday, Sept. 15th.—Great George Street, Westminster, 


8.W.1. Discussion, ‘‘Civil Engineering and the 
Building Industry.” 2.30 p.m. 
Institution of Mechanical Engineers 


Saturday, Sept. 12th.—N.W. Branou: Engineers’ Club, 

Albert Square, Manchester. ‘‘Taps and Tapping, 

with Special Reference to Tough Materials,” R. R. 

Whyte. 2.30 p.m. 

Saturday, Sept. 19th.—Yorks Brancu: Queen's Hotel, 
Leeds. ‘‘ The Application of Statistical Control to 

the Quality of Materials and Manufactured Pro- 

ducts,” Sir F, Gill. 3 p.m. 

Friday, Oct. 9th.—Storey’s Gate, Westminster, S.W.1. 

“The Training Activities of the Ministry of Labour,” 

E. Watson Smyth. (Informal meeting.) 5.30 p.m. 

Junior Institution of Engineers 

To-day, Sept. 11th.—39, Victoria Street, 8.W.1. Dis- 

cussion, “‘ The Education of Engineers,” opened by 

J. Calderwood. 6 p.m. 

* Rail- 





certain articles of clothing or equipment have to 





large factory in the country on the production side 





certify that the articles are required for Service 


Friday, Sept. 18th.—39, Victoria Street, 8.W.1. 
cars,” N. L. Ablett. 6 p.m. 
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